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EXPERIMENTS SIMULATE 
GROWTH CONDITIONS ON MARS 


Evidence that life can exist on Mars, 
obtained by allowing bacteria to repro- 
duce under conditions similar to those 
on the ruddy planet, was presented at 
the joint meeting of the Astronomical 
Society of the Pacific and the Interna- 
tional Mars Committee at Lowell Ob- 
servatory in June. The eight-month re- 
search project was conducted by Lt. J. 
A. Kooistra, Jr., at the Air Force School 
of Aviation Medicine, Randolph Air 
Force Base, Texas, under the supervision 
of Drs. R. B. Mitchell and Hubertus 
Strughold. 

Soil samples were procured from deso- 
late regions of the United States, includ- 
ing McGonagal Pass on Mt. McKinley in 
Alaska, the Grand Canyon, and the 
Painted Desert in Arizona; pulverized 
red sandstone from the last of these places 
superficially resembles the 
Mars. Nitrogen-loving bacteria, already 
“at home” in such arid areas, were put 
in the jars with the soil samples. ‘The air 
was replaced with pure dry nitrogen, and 
the bacteria had to live on the trace of 
moisture and the organic materials con- 
tained in the soil. 

The = surface Mars 
ranges from a maximum of 70° Fahren- 
heit, at noon on a summer day in the 


surface of 


temperature — olf 


tropics, to as low as 95° below zero on a 
night. Since Mars’ day is not 
much longer than a day on the earth, 
the experimenters found it a simple mat- 
er to reproduce Martian temperature 
changes, placing the jars in freezer com- 
overnight and letting them 
warm up to room temperature by day. 


winter 


partments 


The bacteria multiplied in the warmth 
of the day; most of them survived the 
cold at night. 
When the soil 
more than one per cent, the population 
of bacteria increased, but it declined if 


moisture content was 


the moisture was less than this percentage. 
Certain numbers of them, however, sur 
vived and were able to reproduce in a 
moisture content of only two-fifths of one 
per cent. Further experiments are under 
way to determine whether these hardie1 
specimens Can survive with 
moisture in the ground. 


even less 


ROCKET SETS RECORD 

On April 30th an Aerobee-Hi rocket 
reached an altitude of 193 miles, better 
ing the previous world record for a single- 
stage rocket by 29 miles. The missile at- 
tained 4,900 miles an hour during’ its 
flight and landed 50 miles north of the 
launching site at White Sands Proving 
Ground, New Mexico, according to a 
report in the June issue of Jet Propul 
sion. The burnout time was 53 seconds, 
the rocket then being at an altitude of 
147,000 feet, with a speed of 7,200 feet 
per second. 
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An early stage in the construction of 


only partly in place at the top of the left-hand tower. 
frame members of the paraboloidal reflector have been assembled. 
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250-foot radio telescope is shown here. 
Between the right-hand tower 
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One of the altitude-pivot bearings is 
and the central pedestal the first 
All photographs with this article are from the British 
Information Services. 


England’s Great Radio Telescope 


NE HUNDRED years ago, British 
astronomers were making and using 
the in 
cluding the “Leviathan of Parsonstown,” 
the 72-inch reflector of the Earl of Rosse. 
But the weather of the British Isles con 
stantly interfered with large-aperture ob- 


world’s largest telescopes, 


serving, and new great telescopes were 


erected more favorable observing sites 
in other parts of the world. 

The largest optical telescopes 
cated in the United States, 
South Africa, and Australia, 
ter skies prevail, on the average, than in 
Great Britain. Now, however, with the 
advent of radio astronomy, which can be 
carried on when it leadership 
in construction of giant radio telescopes 
has been assumed by the British. 


is in general required 


are lo 
Canada, 


where. bet 


is ¢ loudy, 


If a telescope 
an instrument that can be pointed 
any part of the then the 
world’s largest radio telescope is by fat 
the 250-foot paraboloidal reflector at the 


to be 


to heavens, 
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Jodrell Bank Experimental Station of 
the University of Manchester. This huge 
device, pictured on the front cover, is 
now being completed at an_ estimated 
total cost of more than two million dol- 
lars, just in time to participate in the 
British program of the International 


Geophysical Year. 

The radio astronomy program at Jod- 
rell Bank was described by its director, 
Dr. A. C. B. Lovell, in Sky and Telescope 
for February and March, 1953, when the 
foundations for the 250-foot telescope 
were being placed. Since then the tre 
mendous construction task has been pur- 
sued with vigor, but it was complicated by 
the decision to change the original de- 
sign so the parabcloid could collect and 
focus short 10 centimeters. 
Thus the telescope will now be able to 
observe galactic and extragalactic radio 
energy at 21 centimeters, emitted 
atoms of neutral hydrogen in their lowest 
The 21-cm. line has proved 


waves as as 


by 


energy states. 


1957 


to be a powerful probe of the Milky Way 
galaxy, giving important information 
concerning its structure and_ rotation. 
The new wave-length range of the 250- 
foot is from 10 centimeters to about 20 
meters. 

This change include shorter 
lengths required that the reflector have a 
surface accuracy than could be 
obtained by stretching wire mesh 
over the skeleton framework. The 
face of the bowl is now formed of welded 
plates of bent mild steel, ¢s-inch thick, a 
material that has a highly satisfactory de- 
gree of electrical conductivity. It forms a 
continuous shield against extraneous radi- 
ations from behind the direction in which 
the telescope is pointing, an important 
consideration because man-made _ radio 
interference is not at a minimum in the 
Jodrell Bank area. The steel will be 
suitably painted to prevent a serious con- 
centration of heat at the focus during ob- 
servations of the sun. 


to wave 
higher 
easily 
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Compare this view with the one on the facing page. Now the framework of the paraboloid is completed, and some of 

the plates that will cover its surface are already placed in the center. The circular supporting member for motion in al- 

titude is completely formed, and the walls of the laboratories at the tops of the towers are erected. This picture was 
taken some time before those on the next page and the front cover. 


Four principal problems had to be 
solved by the telescope’s designer, H. C. 
Husband, of Shefheld, England. The 
paraboloidal reflector must keep its shape 
during rotation and under the effects 
of wind and temperature; the driving 
system has to be strong enough to over- 
come any foreseeable wind condition; the 
automatic controls must drive the tele- 
scope at the sidereal rate, yet be variable 
for scanning selected areas of the sky and 
for tracking fast-moving objects; and the 
design had to be practicable from the 
fabrication and assembly standpoint. 

\ll-steel construction was favored from 
the start because of steel’s stress strength 
and elasticity. The weight of this metal 
adds to the stability of the entire instru- 
ment in high winds or sudden gusts. Steel 
actually has the greatest structural 
strength per unit cost of any metal. 

sefore the Jodrell Bank project began 
there was no data available concerning 
wind pressures on a bowl of steel as large 
as a city block. Therefore, experimental 
work on this phase of the design was car- 
ried out in a wind tunnel at the National 
Physical Laboratory at Teddington, near 
London. The extra steel used to face the 
parabola and the addition of a stabiliz- 


ing member now have the advantageous 
effect of lowering the center of gravity of 
the whole structure by several feet. 

In spite of the great energy-gathering 
power of the parabola, the amount of 
radiation concentrated on the aerial at 
the focus during celestial observations 
will be extremely small. In order to avoid 
energy losses, the actual receiving and 
amplifying apparatus should be as close 
to the aerial as possible. For some pur- 
poses the first amplifier will be adjacent 
to the aerial, which is at the summit of a 
66-foot tower inside the bowl, but the 
main amplifiers are suspended in a steel 
laboratory hung immediately below the 
center of the bowl itself. 

This laboratory is suspended on trun- 
nions in order to keep its floor level while 
the parabola turns at various angles to 
the horizontal. Damping devices will 
prevent uncomfortable oscillations during 
periods of high wind. The suspended 
laboratory can be reached by gangways 
from the top of each of the two 185-foot 
towers that carry the horizontal supports 
of the paraboloid. Each of these towers 
itself contains a_ high-level laboratory, 
reached from the ground by passenger 
elevator. 


The mounting of the telescope is of the 
altazimuth type. The paraboloid can be 
turned a full 360 degrees in altitude 
around trunnions in the towers, these 
containing spherically mounted split 
roller bearings. The paraboloid weighs 
more than 750 tons, and each bearing 
can carry a combined dead load and wind 
load of about 1,000 tons with a minimum 
of frictional resistance. When the parab- 
oloid is inverted, it forms the largest 
domed roof in the world, according to 
the British Information Services. 

The towers, in turn, stand on 12 trucks 
that travel on a circular track, made of 
specially hardened rails to withstand the 
2,000-ton weight of the telescope’s mov- 
ing parts. Each of the 48 truck rollers 
runs on two rails and is slightly conical 
to compensate for the different radii of 
the tracks. The telescope is driven around 
its vertical axis by electric motors geared 
to 16 of the rollers; this provides the mo- 
tion in azimuth. 

An underground tunnel connects a 
ring-shaped chamber around the central 
pivot of the telescope to the administra- 
tion building and control room 200 yards 
away. This tunnel is large enough to be 
walked through, and carries racks on 
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which power, control, and radio cables 
are laid. Although a maintenance crew is 
required for the instrument as a whole, it 
is possible for a single observer to direct 
the telescope completely from the control 
room. He looks out onto the entire in- 
stallation, which can be illuminated at 
night by floodlights. 

The continuously variable motions of 
the telescope on its two axes are achieved 
by generator sets situated in a substation 
that rotates with the instrument, im- 
mediately over the central pivot. Supply- 
ing variable amounts of electricity to the 
driving motors, these generators are con 
trolled from the combined mechanical 
and electrical computor system located in 
The tracking 
accurate to 


the main control building. 
and scanning 
within 12 minutes of arc. 

While the Jodrell Bank radio telescope 
study distant 


systems are 


is primarily designed to 
celestial objects, it will also have wide 
application in other parts of radio astron- 
omy. Radar principles can be applied to 
observations of the moon and meteors, 
and it is reported that the 250-foot giant 
may be used to detect radio energy from 
the artificial satellite, an object only 20 
inches in diameter. 





UWE S&S TIT ONS «2% 


FROM THE S+T MAILBAG 





Q. Why don’t the signs of the zodiac 
match the constellations in the sky? 

A. Precession of the equinoxes has 
caused the signs to shift about 30 degrees, 
the width of one whole sign, in the past 
2,000 years. 


Q. Is there somewhere I can find a 
list of the positions for all Messier and 
NGC objects? 

A. These are available in the book, 
New General Catalogue of Nebulae and 
Clusters of Stars, by J. L. E. Dreyer, 
priced at £3 10s, from the Royal 
Astronomical Society, Burlington House, 
London W. 1, England. The same volume 
also contains the two Index Catalogues 
that supplement the NGC. 


Q. Would the navigator of a space- 
ship in the solar system have to worry 
about the sun’s gravity? 

A. Yes, he must take solar attraction 
into account, as well as the gravitational 
pull of any planet the ship may be near. 








The radio telescope is viewed here from the control console, where scientists are 
installing electronic equipment. Near top center, note the tiny figure of a work- 
man on the reflector framework. 
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Q. Please list some bright stars with 
spectra like the sun’s, and give their posi- 
tions and distances. 

A. For each of the following five 
stars are given its name, visual magni- 
tude, spectral type, right ascension and 
declination for 1960, and distance in 
light-years: Beta Hydri, 2.8, Gl IV, 
0" 23™.7, —77° 29’, 21. Eta Cassiopeiae 
A, 3.5, GO V, 0" 46™.7, +57° 36’, 18. Eta 
Bootis, 2.7, GO IV, 13" 52™.8, +18° 36’, 
32. Alpha Centauri A, 0.0, G2 V, 14° 
36™.9, —60° 40’, 4.4. Zeta Herculis AB, 
2.8, GO IV, 16" 39™.8, +31° 40’, 30. 

These data are taken from the 1957 
Handbook of the Royal Astronomical 
Society of Canada, where the sun’s spec- 
tral type is listed as G2 V. W..E.'S. 





LETTERS 


Sir: 

In the well-known book by Russell, 
Dugan and Stewart, Astronomy (page 
350), it is pointed out that when many 
asteroids had been discovered the supply 
of classical names for them became prac- 
tically exhausted. Astronomers therefore 
commemorated not only cities, colleges, 
and friends, but even ocean steamers, pet 
dogs, and favorite desserts! 

The asteroid 518 Halawe is apparently 
one named after a favorite dessert. It 
was discovered on October 20, 1903, by 
R. S. Dugan at K6nigstuhl. Before going 
to Germany, Dugan had worked here in 
Beirut, when this observatory was part of 
the Syrian Protestant College, and evi- 
dently he developed a taste for an Arabic 
sweet, halawe, made from sugar and 
sesame seed, 

At the beginning of this century, Max 
Wolf, A. Kopff, P. Gétz, and Dugan dis- 
covered several hundred asteroids, using 
at Kénigstuhl the newly developed photo- 
graphic methods of Wolf. Among 
Dugan’s minor planets are 503 Evelyn, 
506 Marion, 510 Maybella, 511 Davida, 
517 Edith, 519 Sylvania, 521 Brixia, 523 
Ada, and 533 Sara, presumably mostly in 
the friend or pet category. Others he 
named after colleges: 508 Princetonia, 516 
Amherstia, and 534 Nassovia. 

Can some reader tell which asteroid 
was named after an ocean steamer? 

OWEN GINGERICH 
American University Observatory 
Beirut, Lebanon 
Sir: 

In reference to the final question on 
page 326, May issue, about William H. 
Pickering’s Photographic Atlas of the 
Moon, I have a copy in fair condition, 
although the binding is commencing to 
break. 

The book was purchased in 1940 
second-hand for $4.50, and it weighs four 
pounds. I am ready to dispose of it to an 
interested reader. 

LAWRENCE N. UPJOHN 
1556 Long Rd. 
Kalamazoo 41, Mich. 
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NEWS NOTES 


CAPE OBSERVATORY ATLAS 
OF SOUTHERN GALAXIES 

Completion of the first part of the 
Cape Photographic Atlas of Southern 
Galaxies has been announced by the 
Royal Cape Observatory in South Africa. 
The plates for the atlas are being taken 
by observatory staff members with the 74- 
inch reflector of the Radcliffe Observa- 
tory at Pretoria, one of the two largest 
telescopes in the Southern Hemisphere. 

Each print in the atlas measures 10 by 
12 inches, the reproduction scale varying 
from about five to two seconds of arc per 
millimeter. The prints are mounted on 
cardboard, and on the back of each 
mounting are photographic exposure 
data and descriptive notes by David S. 
Evans. 

Atlas subjects are chosen for their 
scientific, structural, or pictorial interest; 
in each case only the best-quality plates 
are selected for reproduction, several 
hundred actual photographs being re- 
quired to obtain two dozen that meet the 
high standards of the project. In certain 
cases, prints of the same galaxy in several 
different spectral regions are included. 

Southern objects included in the first 
set of 24 prints are NGC 253, 300, 434, 
613, 986, 1079, 1097, 1313, 1316, 1365, 
1515, 1808, 2427, 4835, 5236, 6221, 6769, 
6872, 7098, and IC 5152. It is expected 
that further sets will be made up accord- 
ing to demand. 

The first set, which is priced at £15, 
may be purchased directly from the Royal 
Observatory, Observatory, Cape Prov- 
ince, South Africa. Sample sets are avail- 
able for inspection by astronomers at the 
ofices of Sky and Telescope in Cam- 
bridge, Massachusetts; at the Royal Astro- 
nomical Society in London, England; and 
at the University Observatory, Leiden, 
Netherlands. 


SOLAR FURNACES 

There are now 26 solar furnaces either 
operating or under construction in the 
United States, according to T. S. Laszlo, 
in the April-July, 1957, issue of the Jour- 
nal of Solar Energy Science and Enginee) 
ing (see April issue of Sky and Telescope, 
page 271). As recently as 1954 there were 
only two in this country. 

In 12 of the 17 furnaces surveyed by 
R. K. Cohen and N. K. Hiester in the 
same issue of the Journal, a 60-inch para- 
bolic mirror is used as the concentrator, 
emphasizing the fact that much of the 
solar-furnace construction was undertaken 
within the past few years when surplus 
military searchlights were an inexpensive 
source of such reflectors. The maximum 
temperature thus far obtained by one of 
these 17 furnaces is 3,500° centigrade, 
with the 60-inch installation at Fordham 
University. 

Ihe solar furnace at Montlouis in 


France is one of the best known in the 
world. Problems encountered in focusing 
solar energy, and in building a new 1,000- 
kilowatt unit there, are discussed by F. 
Trombe. 

In another article of special interest, on 
a subject already familiar to telescope 
makers and laboratory technicians, P. B. 
Archibald describes how paraboloidal re- 
flectors may be produced by revolving a 
horizontal pan of liquid plastic and al- 
lowing it to harden into shape. Without 
polishing, such a surface can now be 
plated to make a reflector of a quality 
suited to various laboratory and industrial 
applications. 

OREGON PLANETARIUM 

Planetarium demonstrations at the 
Oregon Museum of Science and Industry, 
Portland, Oregon, were discontinued on 
May 30th, as the institution’s building 
was to be torn down. Late in July, the 
museum moved to another location, at 
4015 S.W. Canyon Rd., but a complete 
new planetarium is still in the planning 
stage. 

Meanwhile, Director D. P. Huegli is 
attempting to set up the Spitz projector 
for temporary operation in the basement 
of the new building. He reports that in 
1956 the planetarium had 6,000 visitors, 
and in the first five months of this year 
some 13,000 persons attended the demon- 
strations. 


TWO ASTRONOMERS RETIRE 
IN CALIFORNIA 


Milton L. 
tions have provided most of the evidence 
supporting the theory of the expanding 
universe, and Seth  B. Nicholson, 
authority on solar phenomena and _ the 
discoverer of four of Jupiter's satellites, 
retired from the staff of Mount Wilson 
and Palomar Observatories in July. 

Dr. Humason, who first joined Mount 
Wilson Observatory as a caretaker in 
1917, was promoted to its staff of investi- 
gators in 1922 when he displayed observ- 
ing skill as a night assistant. In the course 
of this work he became proficient in the 
photography of spectra of very faint ob- 
jects. Following the discovery by Edwin 
Hubble in the 1920's of the major role 
played by extragalactic nebulae in the 
structure of the universe, Dr. Humason 
began an intense effort to record the 
spectra of a substantial number of galax- 
ies over a wide range of distances. The 
relationship between the radial velocities 


Humason, whose observa- 


measured on these spectrograms and the 
distances of the galaxies has had very far- 
reaching influence. 

Dr. Nicholson discovered the ninth 
satellite of Jupiter in 1914, while at Lick 
Observatory. With the 100-inch telescope 
at Mount Wilson Observatory, whose 
staff he joined in 1915, he later found 
the 10th, 11th, and 12th satellites, and 


IN THE CURRENT JOURNALS 


STELLAR ASSOCIATIONS, by R. M. 
Petrie, Journal of the Royal Astro- 
nomical Society of Canada, June, 1957. 
“The fact that we see associations at 
all, and that they are roughly spheri- 
cal in form, has led to the following 
deductions: (1) associations are young 
and contain young stars, (2) associa- 
tions are formed frequently, perhaps 
one every 100,000 years, (3) associations 
are expanding, the members separat- 
ing from each other at an average rate 
of about 5 km. per second.” 

NUCLEAR REACTIONS IN STARS 
AND NUCLEOGENESIS, by A. G. W. 
Cameron, Publications of the Astro- 
nomical Society of the Pacific, June, 
1957. “It is tempting to believe that 
our galaxy may have been originally 
composed entirely of hydrogen. About 
7 billion years ago the Population II 
stars started condensing; the more mas- 
sive of these evolved very quickly and 
ejected heavier elements into the inter- 
stellar gases. These heavy elements 
have been further processed by the 
stars which have formed since then.” 


determined the positions necessary to fix 
their orbits. He collaborated with Edi- 
son Pettit in developing a very  sensi- 
tive vacuum thermocouple for measuring 
radiation and surface temperatures of the 
moon, planets, and stars. Perhaps the 
largest part of Dr. Nicholson’s work dur- 
ing 42 years at Mount Wilson and Palo- 
mar has concerned the sun. He has super- 
vised the systematic collection of data on 
sunspots, including their magnetic polari- 
ties and field strengths, and has made 
detailed investigations of the correlations 
between solar and terrestrial phenomena. 


NEAREST ECLIPSING STAR? 

A 9th-magnitude star in the constella- 
tion Eridanus may be the nearest eclipsing 
binary star, according to David S. Evans, 
of the Royal Cape Observatory, in the 
March issue of the Monthly Notes of the 
Astronomical Society of Southern Africa. 

Nine spectrum plates for the radial 
velocity of this star, HD 16157, show a 
range of at least 55 kilometers per sec- 
ond. The spectrum is about type K5, but 
emission lines of hydrogen and calcium 
appear. 

Photometric observations at the Cape 
Observatory show the star to vary in 
brightness by 0.20 magnitude, with eclipses 
occurring at regular intervals of 1.5609 
days. 

At a distance of about 40 light-years, 
HD 16157 may be about five light-years 
closer to the solar system than is Castor 
C, previously the nearest known eclipsing 
binary. Relatively few eclipsing systems 
of this description, with faint dwarf com- 
ponents, are known, but they are difficult 
to discover. 
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Left: NGC 6744, in Pavo, is probably the largest barred spiral in the whole sky. It has a small, bright nucleus measur- 

ing 1.2 by 0.8 minutes of arc, an inner ring structure 3.1 by 2.0 minutes, and extensive filamentary and knotty arms with 

emission objects. An outlying cloud is 10.5 minutes north preceding at the end of a very faint anomalous arm. Reynolds 
size is 21.5 by 15.5 minutes, magnitude 9.1, enlargement 6.9x, scale 9.8. 


Right: NGC 55, in Sculptor, is the largest Magellanic-type object after the Magellanic Clouds themselves; it is seen edge- 

wise with the bar along the line of sight. It has many absorption markings, emission nebulosities, and supergiant stars of 

18th magnitude and fainter. Reynolds size is 30 by 6 minutes, but on microphotometer tracings its major axis extends to 

about 50 minutes. It is a member of the large group of galaxies near the south galactic pole, and has a velocity of reces- 
sion of 177 kilometers per second. Its magnitude is 7.8, enlargement 6.9x, scale 9.8. 


CAPTIONS NOTE: The photographs in this article were all taken by the author with the 30-inch Reynolds reflector 

of Mt. Stromlo Observatory, in Australia. The “Reynolds size” given in each caption is the over-all dimension on the 30- 

inch plates; the magnitude is estimated integrated photographic; the enlargement is that of the reproduction compared 
to the original negative; the scale is in seconds of arc per millimeter of the reproduction. 


A Survey of Bright Southern Galaxies 


GERARD DE VAUCOULEURS, Lowell Observatory 


UR KNOWLEDGE of southern Ihe history and current status of extra to 1955, the 30-inch Reynolds reflector 
galaxies greatly lags behind that galactic studies in the Southern Hemi- was used, and in 1956 the new 74-inch 


of galaxies visible to observers in sphere have been described by the writer — telescope. The program was made possible 
mid-northern latitudes. Even in such well in the Occasional Notes of the Royal — bya research fellowship of the Australian 
known surveys as the Shapley-Ames in Astronomical Society, III, No. 18, 1956, National University. 
vestigation of objects brighter than the and more briefly in Leaflet No. 337 About 250 one-hour exposures were 
innals 88, No. (June, 1957) of the Astronomical Society obtained on Eastman 103a-O emulsion 
2, 1932), the catalogued data for the — of the Pacific. with the 30-inch reflector diaphragmed to 
brightest and largest southern galaxies During an extended stay at the 20 inches; this gave a focal ratio of {/6 
\ustralian Commonwealth Observatory, and a plate scale of 67 seconds of arc 
on Mt. Stromlo near Canberra (see Sky per millimeter. On about 50 exposures 
photographic surveys such as were con- and Telescope, June, 1956, page 340), the with the 74-inch reflector, at f/5, the 
ducted at Lick, Mount Wilson, Harvard, writer photographed the bright galaxies plate scale was 22.7 seconds of arc pet 
Heidelberg, and other observatories for listed in the Shapley-Ames catalogue millimeter. 
the northern and equatorial galaxies. south of declination —35°. From 1952 The Reynolds plates were used to 


13th magnitude (Harvard 


are often unreliable or nonexistent. This 
is because of the absence of systematic 
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determine new or revised 
dimensions for a total of 460 galaxies, 
generally larger than one minute of arc 
and of the 14th magnitude or brighter. 
included 210 galaxies in the 
Shapley-Ames catalogue (out of 230 
listed), 120 other galaxies from the New 
General Catalogue and the Index Cata- 
logues, and 130 hitherto uncatalogued ob- 


types 


| nese 


NGC 300, in Sculptor, is 
one of the biggest ordinary 
spirals after M31 and 
M33, being very similar to 
the latter. It has a very 
small, globular -like nu- 
cleus, surrounded by ex- 
tensive well-resolved arms 
of low surface brightness, 
including many emission 
nebulosities and _— super- 
giant stars of 17th magni- 
tude and fainter. Rey- 
nolds size is 23 by 17 min- 
utes, magnitude 8.5, en- 
largement 8.3x, scale 8.1. 
Like NGC 55, this galaxy 
is a member of the group 
near the south galactic 
pole. Its velocity of reces- 
sion is 200 kilometers per 
second. 


NGC 4945, in Centaurus, 
is one of the largest barred 
spirals in the sky. At the 
low galactic latitude of 
12°, it is located so near 
the absorption belt of the 
Milky Way that inter- 
stellar matter dims _ its 
light appreciably. It has 
numerous dark markings 
and knotty arms, but it is 
not resolved into stars on 
the 30-inch plates. Rey- 
nolds size is 20 by 4 min- 
utes; magnitude 7.8, en- 
largement 8.3x, scale 8.1. 
This galaxy forms a_ pair 
with the elliptical NGC 
1976, 32 minutes distant, 
and it may also form a 
loose group with M83 and 
NGC 5253. 


jects. Details of the data and their dis- 
cussion have recently been published in 
the Memoirs of the Australian Common 
wealth Observatory, III, No. 13, 1956. 
Observations with the 74-inch reflecton 
were used to fill in a few gaps left in the 
30-inch survey and to replace some of 
the early or poor plates; in addition, 


photographs of some interesting objects 


September, 1957, 


were secured on the larger scale. For 
future microphotometric analysis, nearly 
all the plates secured with either reflector 
were standardized by means of a_ tube 
This material has not been 
completely reduced yet, and the pub- 
lished Mt. Stromlo based ex- 
clusively on 30-inch plates. 

Of special interest were the double and 


sensitometer. 


survey is 
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Left: 


NGC 1291, a barred spiral in Eridanus, is the largest and brightest member of the Fornax cluster and probably the 


biggest object with an outer ring structure in the whole sky. Its very bright core measures 1.1 by 1.0 minutes of arc, 
having a faint bar and still brighter nucleus within it. There is a regular bar 3.3 by 1.0 minutes in a bright lens 3.6 by 
3.0 minutes (overexposed on the reproduction), surrounded by the outer ring of 8.2 by 7.3 minutes, at the rim of which 
emerge two very faint spiral arms. Reynolds size is 12 by 11 minutes, but on microphotometer tracings the major diameter 
is in excess of 20 minutes, corresponding to over 30 kiloparsecs at the distance of the Fornax cluster. Magnitude 9.4, en- 


largement 8.0x, scale 8.4. 


Right: NGC 1365, a barred spiral in Fornax, is one of the most conspicuous members of the Fornax cluster. It has 


a very bright, complex nucleus crossed by a twisted dark lane and long, regular arms with many knots and emis: 


sion ob- 





jects, but it is not resolved into individual stars on the 30-inch plates. Reynolds size is 11.4 by 6.6 minutes, magnitude 


triple systems of galaxies found during 
the survey, some of them showing clear 
signs of tidal distortion in the 
nents. For 30 pairs having no perceptible 


compo 


sign of interaction, the mean _ projected 
separation of the components is 18,000 
parsecs (range eight to 45 kiloparsecs); 
for eight pairs showing distortion effects 


it is 6,500 parsecs (range three to eight 


kiloparsecs), The mean critical separa 
tion within which tidal distortion be 
comes notable is of the order of 10 


kiloparsecs 

Iwo new pairs of colliding galaxies are 
NGC 1487 and 3256. 
tiple, distorted nuclei are surrounded by 
faint, curved filaments extending out to 


In beth cases mul 


several minutes of arc from the center, 


indication of strong 


an unmistakable 





9.8, enlargement 7.4x, scale 9.2. 


taken recently with the Zeiss nebular 
spectrograph attached to the 74-inch re- 
flector show strong hydrogen and ionized 
oxygen (3728) lines. The 
spectrum of NGC 1487 is still unknown. 

Nevertheless, neither of these colliding 


emission 


systems appears to be a radio source, ac- 
cording to observations made by B. Y. 
Mills with the 1,500-foot cross-type radio 
telescope of the Radiophysics Laboratory 
near Sydney (see Sky and Telescope, No- 


vember, 1955, page 24). However, the 
dense group of galaxies surrounding 
NGC 4696, pictured on the facing page, 


appears to be associated with a_ radio 
source, but no abnormal object could be 
detected in this field with the 30-inch re 
flector. 

All in all, the search for optical identi 
radio sources or the 


fications of strong 


NGC 3256, a collid- 
ing system of galaxies, 
sketched by the author 


from 30-inch _ reflec- 
e tor photographs. The 
fainter outer “tidal” 
filaments have been 


brought out by re- 

peated copying for this 

highly enlarged nega- 

tive reproduction, on 

which the scale is one 

inch to three minutes 
of are. 


tidal interaction. Spectra of NGC 3256 
. 
‘ oe 
"° 
. 
* 
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radio detection of abnormal optical ob- 
jects in the southern sky has proved most 
disappointing. The only positive identi- 
fication, since that of the well-known Cen- 
taurus A with NGC 5128, is of Fornax A 
with NGC 1316, first suggested by the 
Russian astronomer I. S. Shklovsky, then 
independently by me in 1953, and firmly 
established by Mills in 1954. 

The writer doubts, however, that these 
two systems, NGC 1316 and NGC 5128, 
can be regarded as instances of collisions 
between galaxies of the same type as 
those responsible for Cygnus A and Per- 
While the latter have strong 
characteristic emission lines in their 
spectra, NGC 1316 and 5128 show normal 
G-type absorption spectra with little or 
no emission, and the radio/optical emis- 
sion ratio is also much lower. The source 
and mechanism of the radio emission may 
therefore be different. It is noteworthy 
that extended radio sources surrounding 


seus A. 


a more intense “point” source are fur- 
ther common characteristics of Centaurus 
\ and Fornax A; in both cases the radio 
intensity distribution is much 
than the optical brightness distribution, 
the Jodrell Bank sym 
Sheridan and 


broade1 


as reported at 
posium in 1955, by K. V. 


the writer. 

\ few erroneous entries in the Shapley 
(mes catalogue were noted during the 
important 
6026. 


ones 
first 


most 
and 


two 


643 


survey, the 


NGC The 


being 








NGC 4696, in Centaurus, is surrounded by one of the densest fields of bright galaxies in the southern sky. This cluster 

includes NGC 4674, 4677, 4683, 4696, 4706, 4709, Helwan 281, 282, 283, together with half a dozen other nebulae 

larger than one minute of arc, and many smaller objects. In this region a radio source has been detected by radio 

astronomers at Sydney, Australia. The star field is rich because the galactic latitude is only 22°. The reproduction covers 

66 by 56 minutes of arc, centered near NGC 4696, at 12" 46™.1, declination —41° 02’ (1950 co-ordinates). The photograph 

was made with the 30-inch reflector on February 12, 1953, a 60-minute exposure on Eastman 103a-O emulsion; the tele- 
scope’s aperture was reduced to 20 inches. Enlargement 3.7x, scale 18.2. The dark arrows indicate galaxies. 


Ons 


(69, 


proved to be an outlying open cluster of | nebula only 20 degrees away from the  nomical Society of the Pacific 
the Small Magellanic Cloud, and the sec- galactic center. These identifications are 1957; 67, 418, 1955). 
ond was identified as a new planetary discussed in the Publications of the Astro- The Mt. Stromlo survey fills the last 
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Left: NGC 1313, in Reticulum, is probably the largest barred spiral of very late type in the whole sky, and it marks 
the transition stage toward the Magellanic-type objects. It has a vanishingly small nucleus in a bright bar measuring 1.8 
by 0.4 minutes of arc, from which emerge two irregular and knotty arms full of emission nebulosities and supergiant stars 
of 19th magnitude and fainter. Note the characteristic asymmetry and similarity with small-scale photographs of the 
Large Magellanic Cloud, for example, in the “Astronomical Journal,” Vol. 60, page 128, 1955. Reynolds size is 8.8 by 
6.6 minutes, but on microphotometer tracings this galaxy can be measured out to 12.6 by 8.5 minutes, and still fainter 
extensions can be detected by repeated copying of long-exposure plates. Magnitude 9.5, enlargement 7.9x, scale 8.6. 


Right: NGC 1566, in Dorado, is a typical transition type between ordinary and barred spirals of the S-shaped variety. 

It has a very small, very bright nucleus showing broad emission lines in its spectrum, which are an indication of high 

turbulent velocities (unpublished Mt. Stromlo spectra). In the overexposed central region a short bar is hidden, and from 

it emerge two bright regular arms with weak extensions whose Reynolds size is 8 by 8 minutes. Magnitude 9.5, enlarge- 
ment 7.4x, scale 9.2. 


Left: NGC 1672, in Dorado, is a bright member of a cloud of galaxies about 15 degrees north preceding the Large 

Magellanic Cloud. It has a small, very bright nucleus in the center of a regular bar about 2.4 minutes long, from which 

emerge two or three faint arms, one being brighter than the others. Reynolds size is 5.5 by 5.5 minutes, magnitude 10.7, 
enlargement 7.4x, scale 9.2. 


Right: IC 5332, one of the biggest in a large group of spirals in Grus, is a little-known, ordinary spiral of very late 

type. It shows no definite nucleus on the 30-inch reflector plates, perhaps for lack of sufficient resolving power. Its many 

ill-defined, filamentary arms are reminiscent of M101. Reynolds size is 8.5 by 7.5 minutes, but longer exposures and bet- 
ter resolution would no doubt increase these values greatly. Magnitude 11.0, enlargement 7.3x, scale 9.3. 
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Left: 


NGC 1448, in Horologium, is a little-known, late-type spiral about 10 degrees south of the Fornax cluster. It is 
strongly tilted to the line of sight. Reynolds size 7.5 by 1.8 minutes, magnitude 11.0, enlargement 7.4x, scale 9.2. 


Right: NGC 7793, in Sculptor, is the prototype of the very late stage Sd as given by Shapley in 1940. It has a very small, 
globular-like nucleus and many ill-defined knotty arms, with emission objects and supergiant stars of 18th magnitude and 


fainter. 


Reynolds size 10 by 7 minutes, magnitude 9.3, enlargement 7.3x, scale 9.3. 


south galactic pole, this galaxy has a velocity of recession of about 250 kilometers per second. 
given in Harvard Observatory “Bulletin” No. 907, 1938. 


major gap in our exploration of the 


nearer external galaxies in the southern NGC R.A. (1950) Dec. l b Const. Type m, (my) Size Dist. 
hemisphere. Earlier and current work at h om x Mpc. 
Mount Wilson and Palomar, Lick, Har. LMC 95 24 69.8 247 33 Dor SBm (0.2 (05) al 19 0.045 
#2 ae ; ore SMC 00 51 73.1 269 5 Tuc SBmp_ 2.5 (1.5 *) 7 4 0.045 
SS _ ge —" 2294 0040 +410 89 —21 And — Sb 100 (5+) 4 1 0.45 
ae [ave Sa eee De 598 0131 +304 103 —31 Tri Sc 6.05 (7.8) I 0.5 0.45 
nearly complete coverage of northern and 519313 99.4 —49° 45° 278 +18 Cen Sop 65: (7.2:) 05 0.3 0.75? 
equatorial objects down to about 30° P , , 
south declination. There remains a weak — scy] 00 57.5 33 58 24] 83 Scl dE 7: (9.0 :) 15 40 0.07 
zone between —30° and —35°, where’ Forn 02 37.5 34 44 203 64 For dE (fe (9.5 :) 50 35 0.15 
only incomplete and obsolescent data are 253 = 00: 45.1 25 34 100 88 Scl Sc Tip: (7.0 :) 21 5.3 1.5? 
available, which could not be included in 5236 13 34.3 29 37 284 +32 Cen SBc 7.5: (8.0 :) 10 9 2: 
dus Minch waves because of insre 808) 515 +0016 106 +42 UMe 7.75 (8.1) 29 < 10 25 
mental limitations. This zone could 55 00:12.5 —39 30-295 77 Scl SBm 7.8: (7.8:) 30 4.0 1.5? 
easily be covered now with either the ‘94 13024 -4901 275 +12 Cen SBc: 78: (92:) 15x 25 .2: 
74-inch reflector at Canberra or the one Twenty BRIGHT SOUTHERN GALAXIES 
at Pretoria, South Africa. Eventually all NGC R.A. (1950) Dec. l b- Const. Type m, (my) Size Dist 
the brighter galaxies south of —30° a on ; © ° , , Mpc 
should be rephotographed in two colors 947 00 446 —21 Ol 04 83 Cet Sc 9.4 (10.7) 18 a, 1.5? 
with these instruments, in order to pro- — 300-00: 52.6 —37 58 =. 258 =~ 80 Scl Scd 8.5 (11.3:) 20 15 15? 
vide better material for an improved 1291 03 15.5 41 17 213 56 Eri SBo 9.4 (10.2) 8 7.5 5: 
morphological description and _ classifica- 1313-08: 17.6 —66 40 250 14 Ret SBcd 9.5 (10.8) 9 8 5? 
tion of the southern galaxies. 1316 03 20.7 —37 25 207 —55 For Sop 95 (10.1) 5 3 5: 

\ systematic program of photography 18 ” _ = nbs = phe =~ ra pg pip. uy ~ rs 
of the brighter galaxies south of —26° 1553 04 162 sis 54 232 45 Ret = ~ — eg = te 
has been in progress for nearly 10 years a =O gd ™ = = ” 7 ye a “ty 
P CRE DOIN 2427 07 35.1 17 30 227 12. Pup Scd 29: (ig4:) G5 2.5 ? 
at the Radcliffe Observatory, Pretoria, 5997 99 435 —30 58 231 +18 Ant Sc 94 (110) 7 55 Oo: 
but only recently have details become 1594 12 37.3 1 2] 268 51 Cry Sab 89 (8.1 :) 65 20 4? 
available (see page 519). 1976 13 05.9 19 14 274 12 Cen E5 9.7 (11.6) 3 15 2? 

In the meantime, the results of the 5953 13 37.1 31 24 984 +30 Cen I: 9.8: (10.8) 35 15 9: 
writer's Mt. Stromlo survey will be in- 5643 14 294 —4359 289 +14 Lup & 9.7. (11.4) 3.0 2.5 ? 
corporated in a general revision of all 6215 16 46.8 56 55 297 10 Ara Sc 9.7: (11.2) 2.0 1.5 ? 
types, magnitudes, and dimensions of 6221 16 48.5 59 08 298 11 Ara SBe 9.6: (11.4) 3.0 2.0 ? 
the 1,250 brighter galaxies listed in the 6300 17 123 —6246 295 —15 Ara SBb 9.9: (114:) 25 200 7 
Shapley-Ames catalogue. This revision, 6744 19 05.0 63 56 300 27 ‘Pav SBbc 9.1: (10.6) 15 10 2? 
in ‘progress since 1949 (Astronomical GBs bis $2.1 if 53 a4 20 Sgr mn = os =. ek e3: 
Journal, 61, 430, 1956; Annals of the”? Rei er pet Bene: i " pn z , 9.3 nes _ 1.5 as 

y PT : SYMBOLS: 7 zalactic longitude; b, galactic latitude; m,, tota yhotographic magnitude; m,, 
Houga Observatory, II, No. I, 1957), _ Pe magnitude, ese eae re pee on " Bciaaiet: in pe Aan ty pwd saa <aihaiaean 
now approaching completion. from assumed memberships in several groups. 


THE TWELVE BRIGHTEST 


GALAXIES 


A member of the group near the 
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A Probable Meteorite Crater of Great Age 


C. S. BEALS, Dominion Observatory, Ottawa 


LTHOUGH meteorite craters have 

been found in every major land 

mass except Antarctica, it must be 
admitted that their numbers (between 
30 and 40) are statistically not very im- SGI SE L828 we 
pressive when compared to the number ae cess 
of such craters that appear to exist on 
the moon. Thus, the addition of even a 
single terrestrial crater such as the one 
described here increases our data appreci- 
ably. 

Recent investigations have broadened 
our knowledge in directions other than 
numbers alone. For example, the dis- 
covery by M. J. S. Innes of a large crater 
at Deep Bay, Saskatchewan, has extended 
the size of terrestrial craters to approxi- 
mately seven miles in diameter. 

In the matter of age, the Brent crater 
and the Holleford crater are filled with 





Fig. 1. In this cross-sectional diagram of Holleford crater, the hatched region is 
Paleozoic sediments, giving indication the filling of Paleozoic sediments. Its observed profile (heavy line) agrees well 
that: some meteorite-crater ages must be with J. A. Rottenberg’s predicted profile (dotted line), when allowance is made 
a for erosion of the rim of this very old crater. 

reckoned in hundreds of millions rathe1 : ; 
than tens of thousands of years. Modern 
theories of the origin of the solar system 
make these old craters especially signifi 
cant since they may represent the final 
stages in a _ process of accretion that 
formed the earth. 

The Holleford crater is located in On- 
tario, at latitude 44° 47’ north, longi- 
tude 76° 38’ west. It was described in 
Sky and Telescope for May, 1956, page 
296, where the aerial view of Fig. 2 was 
published. Now we can discuss the results 
of drilling operations recently carried out 
at Holleford to secure more definite evi- 
dence about the origin of this formation, 
whose age has been estimated as at least 
500 million years. 

This moderately conspicuous depres- 
sion is 100 feet deep and 1.46 miles in 
diameter. While the Paleozoic sediments 
in the area immediately surrounding the 
crater are of the order of 50 to 100 feet 
thick, geophysical observations have indi- 
cated that there is a considerable depres- 
sion in the Pre-Cambrian basement rocks 
under the observed circular field—this 
depression may have been caused _ by 
meteoritic impact in Pre-Cambrian or 
early Paleozoic time. 

From the drillings, we hoped to find 
the depth to the floor of the prehistoric 
crater, as well as the depth of the original 


Fig. 2. Is this the scar of a great meteorite that fell several hundred million we cg ——— rein ney 
years ago? The above Royal Canadian Air Force photograph of Holleford radia cet, <0 feet, and 3,/9U leet 
crater in Ontario was taken from an aircraft flying at 8,420 feet. As reproduced 
here, one inch corresponds to 3 mile. Most of the crater interior is farm land, 

and the dark central area is a wooded bog. On the basis of known characteristics 








from the center, to depths of 1,128, 1,486, 
and 443 feet, respectively. 
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Fig. 3. Compare these rock cores from hole No. 1, drilled in the interior of Holleford crater. The sediment layers to the 


left contain interbedded breccia at a depth of some 690 feet. At 


the right are three samples of fragmented material from 


beneath the original crater floor, between 765 and 957 feet below the present surface. 


of meteorite-impact craters, we could esti- 
mate the depth to the original floor at 
any distance from the center. For the 
guidance of the drillers, this was roughly 
estimated as 800 and 400 feet for the first 
and second holes, respectively. Actually, 
in the first hole the floor was encountered 
at 750 feet, and in the second at 415 feet. 

The third hole was bored through the 
sediments covering the vestiges of the 
original crater rim, which were en- 
countered at a depth of 64 feet. We may 
conclude that most of the original rim 
was eroded before the deposition of sedi- 
ments began. 

How well the predicted and observed 
profiles agree is shown in Fig. 1. The 
dotted line is drawn from an empirical 
formula kindly supplied by Dr. J. A. 
Rottenberg of the Dominion Observatory. 
The dashed line is interpolated between 
the observed profiles of the Barringer 
crater in Arizona and the New Quebec 
(Chubb) crater in Ungava. Considering 
the extent of divergence between the two 
predicted profiles, it can scarcely be said 
that there is any real disagreement be- 
tween observation and prediction. 

\ crater produced by meteorite impact 
and explosion should have a floor con- 
broken and fragmented ma- 
such as rock breccia, rock flour, 
and conglomerate. As illustrated in Figs. 
3, 4, and 5, the material under the floor 
level consists of broken, granulated, and 
powdered rock weakly recemented. The 
first hole penetrated 375 feet of this ma- 
terial without getting through to the un- 
disturbed Pre-Cambrian. The second 
hole went through the fragmented ma- 
terial, which was found to have a thick- 
about 500 feet. While the first 


vo 
sisting of 


terials 


ness of 


few hundred feet consist of a mixture of 
various sizes of rock fragments, approxi- 
mately 400 feet below the floor the rock 
is uniform in character and appears to 
be broken and fractured in places—an 
interpretation tentatively advanced pend- 
ing a more thorough geological examina- 
tion of the cores. 

From the whole of the evidence, it ap- 


pears that Holleford crater is a circular 


depression with original contours closely 


| HOLE NO, 9 
3 391 ft, 7 


Fig. 4. Cores from hole No. 2. 


known meteorite 
the existence of 


similar to those of 
craters. In addition, 
several hundred feet of fragmented ma- 
terial under the floor is in accord with 
formation by explosion or meteoritic im- 
pact. While it may be assumed that any 
type of explosion of sufficient violence 
could have formed the crater, meteorite 
impact would appear the most probable. 
An explosion from below does not seem 
very likely in the type of Pre-Cambrian 


The two samples at the left show sedimentary 


material from about 390 feet down, still above the original crater floor. But 
the other samples, taken as little as 64 feet deeper, show granulated rocks from 
under the floor. 
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Fig. 5 (left). Two deeper cores from hole No. 2 show rock shattered in place, presumably by shock wave from the impact. 


Fig. 6 (right). From still deeper in hole No. 2, four cores show undisturbed Pre-Cambrian rock. Their fractures are of a 
kind common to such rocks, and are probably unrelated to the crater-forming process. 


rock in which the crater was formed, and 
so far no type of disturbance other than 
meteorite impact has been suggested as 
likely to come from above the ground. 


The cores are being searched for 


meteoritic material, but none so far has 
been found. Each drill core is about 14 
inches in diameter and represents only 
5 x 10° of the crater surface at any 
given level, so the probability of finding 


Fig. 7. These three core samples are from hole No. 3, drilled to locate the crater 

rim. At the left is sedimentary rock covering the rim, and in the middle is part 

of a foot-thick layer of conglomerate or breccia at 65 feet. The specimen at the 

right is undisturbed Pre-Cambrian rock secured at a depth of 132 feet, under the 

original crater rim. All core-sample pictures with this article are from the Do- 
minion Observatory. 
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meteoritic fragments even if they existed 
would be slight, to say the least. 

Actually, it would seem unlikely that 
metallic fragments could survive as such 
over very long periods of time, and their 
oxides or other chemical combinations 
might be difficult to identify. It is also 
possible that the meteorite that might 
have formed this crater, which is so far 
removed in time from already well- 
authenticated objects like the Barringer 
crater, might have consisted of entirely 
different material much more difficult to 
distinguish from terrestrial rock than are 
present-day meteoritic falls. 


NEW NAKED-EYE COMET 

On the morning of August 2nd, An- 
tonin Mrkos in Czechoslovakia discovered 
a new 3rd-magnitude comet in Cancer. 
Twenty hours later, S. M. Laustsen at 
Copenhagen Observatory found it to be 
2nd magnitude. According to Copen- 
hagen observers, on August 3rd at 21:04 
Universal time, the comet was at right 
ascension 8" 29™.9, declination +34° 40’, 
moving 11 minutes of time eastward and 
one degree northward per day. Thus the 
new object, Comet 1957d, was becoming 
more favorably placed for Northern 
Hemisphere observers, being then visible 
both in the northwest after sunset and in 
the northeast before dawn. 

This conspicuous comet was inde 
dently found by several United States 
airline pilots. Among them, Peter Cher- 
bak saw it about five degrees east of 
Castor on July 3lst and August Ist. 














AMERICAN ASTRONOMERS 






REPORT 


Here are highlights of some papers presented at the 97th meeting of the American Astronomical Society at 


Cambridge, Massachusetts, in May. Complete abstracts will appear in the Astronomical Journal. 


Rotation of the Galaxy 


Since J. H. Oort first analyzed the mo- 
tions of supergiant stars 30 years ago, it 
has been known that stars in the Milky 
Way galaxy inside the sun’s orbit about 
the nucleus have shorter periods than the 
sun, and therefore overtake and pass us. 
Those outside the sun fall behind. 

If most of the mass of the Milky Way 
were concentrated in the nuclear region, 
the stars at various distances would follow 
orbits that obeyed Kepler’s laws of plane- 
tary motion, and the outward decrease of 
velocity could be exactly predicted. But 
if the mass in the galaxy were distributed 
with a constant density from center to 
edge, then simple dynamical considera- 
tions show that the whole system would ro- 
tate as a solid wheel, and the inner stars 
would neither gain nor lose on the outer 
ones. The true situation lies somewhere 
between these hypothetical extremes. 

The differential motion is important to 
the radio astronomers who study interstel- 
lar hydrogen by its 21-cm. emission. Not 
only does the Doppler effect separate the 
radiation of other spiral arms from local 
hydrogen radiation, but the rate of velocity 
change with distance is important in locat- 
ing the hydrogen in space. This rate 
change, Oort’s constant A, can be deter- 
mined from the measured radial velocities 
of stars if their distances are known. Many 
stars must be averaged to smooth out the 
motions. Earlier attempts were 
plagued by the difficulty of allowing for 
absorption by interstellar dust in the dis- 
tance calculations. 

J. D. Bahng, A. D. Code, and A. E. Whit- 
ford, of Washburn Observatory, University 
of Wisconsin, have used improved data on 
the distances of B-type stars and Cepheid 
variables in a new study of the value of A. 
Only stars with their absorptions deter- 
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mined by measured color excesses were in- 
cluded. The value of A turned out to be 
11.5 + 1.5 kilometers per second for each 
1,000 parsecs. This is on the side of the 
“low” values recently derived by H. F. 
Weaver, and disagrees seriously with the 
value of 20 kilometers per second per kilo- 
parsec used by Oort in his model of the 
galaxy and by the Leiden radio astrono- 
mers. The disagreement is believed to 
stem from the scale of distances used; for 
the B stars this rested on W. W. Morgan’s 
spectroscopic luminosity criteria. 

Most of the stars were contained in a 
zone reaching out two kiloparsecs on 
either side of the sun’s orbital path 
around the nucleus, but a few B stars 
were located as much as five kiloparsecs 
inward from the sun. All of the B stars 
were used to plot a curve of velocity as 
a function of distance from the center, 
assuming particular values of the sun’s 
distance and orbital velocity. 

The most striking feature of the Wis- 
consin results is the rapid decrease in 
galactocentric velocity inward from the 
sun, suggesting a close approach to solid- 
wheel rotation in the inner parts. ‘This 
implies a smaller concentration of mass 
in the bright nucleus of the galaxy than 
had previously been assumed. The curve 
is not unlike a similar plot by N. U. May- 
all for our neighbor galaxy in Androm- 
eda, M31. 

The velocity curve determined from 
the motion of B stars departs markedly 
from a similar curve derived by Kwee, 
Muller and Westerhout from 21-cm. 
hydrogen observations, also shown on the 
graph. This disagreement is puzzling. If 
the stars and the gas do not rotate to- 
gether, then the usual assumption of cir- 
cular orbits is not justified, or some other 
force besides gravitation is acting on one 
of them. 


2,500 Meteor Orbits 


When we photograph the same meteor 
from two stations 20 or 30 miles apart, we 
can calculate the orbit it had around the 
sun before falling through the earth’s at- 
mosphere. The calculation is laborious, 
if utmost accuracy is sought, yet many 
such orbits must be known to provide a 
statistical picture of the motions of small 
bodies in the solar system. 

At Harvard Observatery, Richard E. 
McCrosky has developed mass-production 
methods for measuring meteor photo- 
graphs and deducing their orbits, with the 
aid of graphical processes and a large 
transparent plastic hemisphere that rep- 
resents the sky. He has obtained the ap- 
proximate velocities and orbital elements 
of 2,500 meteors recorded by the super- 
Schmidt meteor cameras in New Mexico 
between February, 1952, and July, 1954. 

The great majority of the orbits are 
nearly circular. While some 10 per cent 
appeared to be hyperbolic, as if these 
meteors were not following closed orbits 
around the sun, Dr. McCrosky believes 
them to be simply cases in which the de- 
duced velocities came out a few per cent 
larger than they actually were. On the 
average, the errors in velocities were four 
per cent. Meteor heights above the ground 
were determined with about three-per- 
cent accuracy, and the radiant point of 
each meteor could be found within a few 
degrees. 

Most significant is the result that me- 
teoric particles traveling around the sun 
in the same direction as the earth are sev- 
eral hundred times as numerous as those 
moving in the opposite direction. This 
great predominance of direct over retro- 
grade meteors was first established in 1950 
by G. S. Hawkins from radar observations 
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at Jodrell Bank, England; his final re- 
sults were published in 1956. Dr. Mc- 
Crosky’s analysis began by noting how the 
observed radiant points were distributed 
over the sky, and then correcting this dis- 
tribution for the fact that the observa- 
tions were made from a moving earth. 
This computation by itself would have 
given about 50 to | for the relative num- 
bers of direct and retrograde meteors. But 
the retrograde meteors can collide head-on 
with the earth, bright and 
easily photographed, whereas direct-mov- 
ing bodies enter the atmosphere more 
slowly after a stern chase, and so may be 
too faint to be recorded, even though they 


becoming 


are larger. Applying an allowance for this 
gives the actual ratio of several hundred 


to one. 


Practical Use for Radio Sources 


Project Betty of the Army Map Service 
is a program for the determination of the 
precise geographical co-ordinates of cer- 
tain Pacific islands, from which the radio 
signals sent out by the artificial satellite 
will be observed. 

Werner D. Kahn, of the Army Map 
Service, described the Minitrack Mark I] 
system that will be used to pick up the 
108-megacycle signals. Each field installa- 
tion will be a interferometer 800 
feet long, which will be used as a transit 
instrument to record the time of meridian 


radio 


passage of the satellite. 

Ata prototype station, the accuracy of 
observation and the instrumental calibra 
tion were checked by repeated records of 
transits of two strong radio sources, ‘Tau 


rus A and Cassiopeia A. In this practical 


application of radio astronomy to geodesy, 
it was found that the mean error of an 
individual observation of right ascension 


was +46 seconds of arc. 


Identification of Coronal Lines 


Astrophysicists continue their efforts to 
identify more of the bright spectral lines 
of the sun’s corona. Recently, the coronal 
line at 4086 angstroms was shown in the 
laboratory to originate from = calcium 
XII1 (calcium atoms that have lost 12 of 
their electrons). Harold Zirin, High Al 
titude Observatory, has made use of this 
identification to test the belief that the 
yellow coronai line at 5694 angstroms is 
due to an even more highly ionized state 
of this atom, calcium XV. 

He observed the spectrum of the corona 
in the vicinity of a strong solar limb flare 
on December 18, 1956, finding both the 
4086 and 5694 lines present. Their in- 
tensity variations were similar during the 
progress of the flare; and the widths of 
the two both same 
temperature of about 10 million degrees 
centigrade, if calculated on the assump- 
tion that the line broadening was entirely 
a thermal effect. These correspondences 
make it seem quite probable that the 5694 
line is actually due to calcium XV. 

Also at the High Altitude Observatory, 


lines indicated the 
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M. C. Bretz and D. E. Billings have found 
evidence that another line, of wave length 
5446 angstroms, is due to calcium XV. In 
coronal spectrograms secured on Novem- 
ber 12, 1956, near an active sunspot re- 
gion, the 5446 and 5694 emission lines 
showed similar behavior. 

Star Cluster Lifetimes 

It is well known that a cluster of stars 
tends to eject some of its members, since 
close encounters between them occasion- 
ally accelerate a few to move faster than 
the velocity of escape. For instance, a 
cluster like the Pleiades may be expected 
to lose about one per cent of its stars in 
the next 20 to 30 million years. 

As its stars gradually escape, a cluster 
contracts, and this contraction will in- 
crease the rate of ejection. Now, at the 
University of Illinois Observatory, Ivan 
King has calculated the effect of the con- 
traction on the lifetime of the cluster, ex- 
tending earlier work by V. Ambarzumian, 
L. Spitzer, $. Chandrasekhar, and others. 

Dr. King finds that the contraction will 
materially hasten the decay of the cluster, 
and that the last stage of dissolution will 
be comparatively very rapid. In a billion 
years the Pleiades will have lost half its 
stars, but within the following 100 mil- 
lion years it will cease to exist as a cluster. 


Internal Structure of Jupiter and Saturn 


W. DeMarcus, Union Carbide Nuclear 
Co., has used the following approach to 
the problem of describing the interior 
of a giant planet, such as Jupiter, which 
is known to be composed mainly of hy- 
drogen. 

Consider a model of pure, cold hydro 
gen having the same total mass as the 
planet. Then, knowing the _ physical 
properties of hydrogen, the radius that 
the hypothetical model planet will have 
can be calculated. If this should check 
with the observed size of the planet, the 
computed properties of the model, such 
as its central temperature and _ pressure, 
may be expected to hold true for the 
actual planet. Earlier but not entirely 
conclusive calculations of this sort had 
been made by R. Wildt, W. Ramsay, and 
by Dr. DeMarcus. 

In the new work, an improved equa- 
tion of state for hydrogen was used, based 
in part upon recent measurements, by 
J. W. Stewart at the University of Vir- 
ginia, of the compressibility of hydrogen 
under pressures as great as 20,000 atmos- 
pheres. The new calculations confirm 
that the extremely compressed cores of 
Jupiter and Saturn should consist of the 
metallic form of solid hydrogen, which 
can exist only under great pressure and 
low temperature. 

Ihe only element other than hydrogen 
that may be expected to form a major 
constituent of the giant planets is helium. 
The observed size of Jupiter can be re- 
produced by the calculated model if the 
planet is 78 per cent hydrogen by weight 
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and 22 per cent helium. The correspond- 
ing hydrogen abundance for Saturn is 65 
per cent. 


Filamentary Structure 
in Diffuse Nebulae 


At Mount Wilson and Palomar Ob- 
servatories, Donald E. Osterbrock has 
studied several diffuse nebulae that have 
parallel bright threadlike — structures. 
These nebulae are IC 434, containing the 
Horsehead dark nebula in Orion and for 
which the filamentary structure was first 
described by J. C. Duncan; NGC 1499, 
the California nebula in Perseus; and 
NGC 2327, in Canis Major. 

In each case, bright and dark nebu- 
losities occur near a hot star of spectral 
type O. There is a bright rim separating 
the luminous and nonluminous material, 
and the parallel filaments begin at the 
rim and extend more-or-less perpendicu- 
lar to it. Dr. Osterbrock believes that the 
O star is ionizing one side of a relatively 
dense, nonionized, dark cloud. The ion- 
ized matter becomes luminous and ex- 
pands into the near vacuum of space on 
its side of the dark cloud, extending in 
some cases beyond the O star. 

He believes that the bright threads re- 
sult from regions of high density in the 
original cloud that are drawn out by the 
motion of expansion without being mixed 
appreciably. It is not clear why such 
threads can preserve their identity. One 
suggestion by Dr. Osterbrock is that a mag- 
netic field may be present, preventing mo- 
tions perpendicular to its own direction; 
the filaments would thus be similar in 
origin to the polar rays in the sun’s corona. 
Another possibility is that the turbulence 
mechanism that is common to most diffuse 
nebulae does not operate in these cases. 





FACING PICTURE: A portion of a 
photograph in red light, taken with 
the 48-inch Schmidt telescope of the 
Palomar Observatory, with north at 
the top. It shows the system of fila- 
ments involved in the bright nebulos- 
ity IC 434, which extends vertically 
along the left part of the field, being 
interrupted by the dark absorption of 
the Horsehead nebula. The star Epsi- 
lon Orionis, in the middle of Orion’s 
Belt, is at the upper right, its image 
very much overexposed. Mixed with 
the nebulosity in the upper part of IC 
434 is the image of Zeta Orionis, also 
in the Belt, and to its left is the large 
diffuse nebula NGC 2024. Above these, 
surrounding a star, is the spherical 
emission feature, IC 432, while below 
them, seen against the dark nebula 
along the left edge of the picture, are 
the diffuse nebulae NGC 2023 and IC 
435, the latter small. Nearly in the 
center of the field is Sigma Orionis, a 
hot blue star of spectral type BO. The 
irregular circles in the lower right are 
ghost images of the star Zeta Orionis, 
caused by internal reflections in the 
telescope. Mount Wilson and Palo- 
mar Observatories photograph. 
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HERE AND THERE WITH AMATEURS 


Most of these societies hold regular 
meetings once or twice monthly, at which 
interested are 
Details of each society’s program can be 
from the official name 


and address are given here. 


persons always welcome. 


obtained whose 


*Members receive Sky and Telescope as a privi 


lege of membership. 
* Member 


tMember organization of 
Astronomers 


Astronomical League 


Western 


organization of the 


the Amateur 


*Society has junior section. 


YyIndependent junior society. 


ALABAMA 

BIRMINGHAM 
Shades Valley 
Mrs. I. M. 
TR 1-1639 

HUNTSVILLE 
Rocket City Astronomical 
B. S. Isbell, 509 Bluefield 


Astronomy Club 


Cox, 208 Dexter Ave. (9). 


Ass'n 
Ave. JE 2-8253 


ARIZONA 

PHOENIX 
Phoenix Observatory 
A. H. Hoff, Phoenix College 
TUcson 
Tucson 
E. Sydow, 


Ass'n *? 
AM 6-4441 


Astronomers 
Eastland 


Amateur 
3025 E. 


ARKANSAS 
AUGUSTA 
Augusta Astronomy Club 
J. W. Haralson, Box 634. 
LirtLte Rock 
Arkansas Amateur 
J. Adams, 2216 


Augusta 35 


Astronomy Club 
State St. FR 2-6801 


CALIFORNIA 
BAKERSFIELD 
Kern Astronomical 
R Stephens, 1230 
EX 9-6587 
I RESNO 
Central Valley Astronomers 
G. Reavis, 626 W amona 
LaGuNA Beracnu 
Laguna Beach Astronomy Club 
Miss E. Phillips, Anita St 
Lonc Beacu 
Excelsior Telescope 
a ‘ave, Jr., 265 
Los ANGELES 
Los Angeles Astronomical Society, Inc 
Miss L. Carlson, 3047 Vista St., Long 
(3) 
OAKLAND 
Eastbay Astronomical 
F, O. Groch, 2315 
LA 4-4463 
OROVILLE 
Feather River 
J. T. Jensen, 
Pato ALTo 
Peninsula 
Miss A 
DA 
PLEASANT 
Mount 
D. F 


Society . Inc. 


Washington Ave., Oildak 


AM 4-9771 
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Club 


Roswell Ave. HE 


Beach 


Society, Inc 
Eunice St., Berkeley 


Astronomy Club 

Rte. 4, Box 1732, LE 3-0471 
Astronomical Scciety *+ 
Alksne, 4115 Amaranta Ave 

2-4406 

Hits 

Diablo Astronomical 
Charles, 868 Audrey 


Society 
Court 
REDLANDS 

Redlands A 
rs. E 

Bernardino. 
RiIveRsipr 

Riverside 
BR. F 


stronomical Society 
*atterson, 2698 Fremontia Dr., 
83-7238 


Astronomical Club 
Jones, 5551 Magnolia 


SACRAMENTO 
Sacramento Valley Astronomical 
Mrs. H. N. Smith, 1608 48th St. 
GL 1-1483 
San FRAncisco 
San Francisco 
H. Sturiale, 
UN 3-3808 
San Jose 
San Jose 
W. W. 
tino. 
San Raraet 
Marin Astronomical Society “+ 
Mrs. I. D. Osborn, 411 Vendola Dr. GL 4-2769 
SAnTA ANA 
Orange County Amateur 
G. H. Shaw, 2061 Halladay 
SANTA BARBARA 
Gomes wartare 
Capt. Adair, 
STOCKTON 
Stockton 
J. E. Gabrian, 
WHITTIER 
Whittier 
G. E. 
Whittier 
R. N. Sturtridge, 


Ave OV 3-1854 


Society 7? 


(19). 


Astronomers t 
1349 Clayton St 


Amateur 
Apt. 21, 


“4 


Astronomers 
Hazelbrook Dr., 


Amateur 
Phelps, 21090 
CH 3-1649 


Cuper 


Astronomers . 


St. KI 3-9131 


++ 


Star Cluster 

607 Miramonte Dr. 2-1717 
Societ at 
Bristol St. HO 3-6629 


Astronomical 
1917 


Ass'n +t 
4 28 40) 


Amateur Astronomers 
Hughes, Box 531. OX 
Astronomical Society 
8416 Davista Dr. 
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COLORADO 
BouLDER 


Boulder Astronomical Society | 
V. A. Ryan, 1629 North St. HI 2-6223 
COLORADO SPRINGS 
Colorado Springs Astronomical Society 
R. C. Moore, 2427 Paseo Rd. ME 3-7181 
DENVER 
Denver Astronomical poets ; 
E Bronstein, 1747 S. Jasmine (22). 
SK 6-3232 
PUEBLO 
Pueblo Astronomical Society ai it | 
Mrs. M. Struthers, 2329 E. Routt Ave. 
LI 3-1833 
Pueblo Junior Astronomical Society tw 
H. Niethammer, 839 Van Buren. LI 4-2819 
CONNECTICUT 
MIDDLETOWN 
*e 


Astronomers 
Ave., 


Central Connecticut Amateur 
W. Fellows, R.F.D. 1, 
bury. ME 3-1871 

New Haven 

New Haven elgg a Society, Inc. 
Mrs. J. Plato, 42 Ridgeview Rd., 
SY 9-2524 

LONDON 
Amateur Astronomical Society 
Steinhilber, R. F.D. 2, Goshen Rd., 
2-1376 


Hebron Glaston- 


Orange. 


New 
Thames 
R. T. 
terford. GI 
STAMFORD 
Fairfield County Astronomical 
D. Mitchell, Cliffdale Rd., 
STRATFORD 
Boothe Memorial Astronomical 
B. W. Reilly, Box 2272, Noble 
port (8), ED 6-9287 
PORRINGTON 
Litchfield 
Miss G. 


Society 

Greenwich. 
Society, Inc. " 
Sta., Bridge- 


Hills Amateur Astronomy 


Club 
Weaver, 37 James St. J 


9-8168 


DELAWARE 
NEWARK 
Delaware 
R 


* 


Astronomical Society ' 
i Brook- 


a4. an Caneghem, 11 Kullen Dr., 
side. EN 8-6024 


DISTRICT OF COLUMBIA 


WASHINGTON 
National Capital 


Astronomers ' 
Greenbelt, 


iss P. Seips, 10-J) Parkway Rd., 
Md. GR 3-4041 
FLORIDA 
Daytona Bracn 
Daytona Beach Star Gazers 
W. T. Thomas, 105 N. Halifax. CL 2-8049 
Eau GALL 
Indian River Astrono mics ul Society mY 
rs. H. M. De Paolo, 1353 Everglade Dr. 
3213 
Fr. LAUDERDAL! 
Ft. Lauderdale Astronomical Society t 
Dr. F. Denniston, 915 N. E. 2nd St. JA 2-5224 





JACKSONVILLE 
Jacksonville Amateur 
I 


Astronomers Club 
Rowland, Jr., 225 W 
97 


Ashley St. 


“EL 4-85 
Key West 
Key West Astronomy Club “4 
Miss M. W. Turner, 95 Sigsbee Rd., Box 915. 
6-9803 
Miami 
Gulfstream Astronomical Ass‘n., Inc a 
oe Thompson, 1118 Alberca, Coral Gables. 
HI 8-287 
Southern Crom Astronomical Society, Inc. i 
A. P. Smith, Jr., 1601 S.W. 10th St. FR 4-7145 
ORLANDO 
Amateur Astronomy Club of Orlando " 
Mrs. R. Lee, 445 Rock Lake Dr. 5-9000 
Str. PETERSBURG 
St. Petersburg Amateur Astronomy Club ; 
Mrs. J. D. Rains, 2830 10th Ave. N. 79-9854 
TAMPA 


Astronomical Society 
Chelsea St. 


Amateur 
Randall, 407 W. 


Tampa 
cE. 2 33-6391 


West Patm Beacu 
Astronomers Club of the Palm Beaches 
Mrs. D. D. Sinclair, Box 1108. JU 2-6830 
GEORGIA 
ATLANTA 
Atlanta Astronomy Club #+e 
W. H. Close, 225 Forkner Dr., Decatur. 
DR 3-3945 
Macon 
Macon Amateur Astronomers Club ok 


Haines, 505 Eldorado Dr. 5-5084 
HAWAII 
HonoLuct 
Hawaiian Astronomical 
E. G. Linsley, B. P. 


Society 
Bishop Museum (17). 


IDAHO 
Botst 
Boise Astronomical Ass’n. 
Miss L. Moulton, 1712 N. 28th. 
IpaHo Fats 
Idaho Falls Astronomical Society 
Mrs. O. D. Hendrickson, 475 J St. JA 2-3474 
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ILLINOIS 
CHICAGO 
Chicago Astronomical Society 
J. A. Anderer, 7850 S. Ada_ St. 


Chicago Junior Astronomical Society 


E. Zimmermann, 133 Franklin Ave., 
Forest. FO 9-8186 
Lincoln Park Astronomical Society 
Fretland, 509 W. Deming PI. (14). 


GALESBURG 


Galesburg Amateur Astronomers 
H. 


L. Horein, 1246 N. Morton Ave. 73: 


GENEV 
Fox Valley 
J. Zoda, 


LEMONT 





Astronomical Society 
420 Fellows St., St. 





Charles. 


res 
River 


Argonne Astronomy Club ° 
H. DaBoll, , Box 299, Argonne Nat’l. Lab. 
800, ext. 2711 
LoMBARD 
Tree Towns Astronomy Club te 
L. Ewing, 26 S. Westmore Ave. 4153-J 
MOLINE 
Popular Astronomy Club ef 
C. H. Gamble, 3201 Coaltown Rd. 4-2035 
Oak Park 
Sirius Astronomical Society ty 
Miss C. Resnick, 722 N. Lombard Ave. 
EU 6-4742 
PEORIA 
Astronomy Section, Academy of Science 
R. P. Van Zandt, 1100 N. Parkside Dr. 
4-5621 
INDIANA 
EVANSVILLE 
Evansville Astronomical Society i 6 
Dr. R. T. Dufford, 512 S. Weinbach Ave. 
(14). GR 6-7856 
INDIANAPOLIS 
Indiana Astronomical Society #40 
W. E. Wilkins, 6124 Dewey Ave. FL 7-5946 
Kokomo 
* 


Amateur Astronomical Society 


Kokomo 
: 1339 S. Ohio Ave. 


C. C. Luttrell, 
Soutu Benno 
St. Joseph Valley 


GL 


Astronomical Society 


Miss |. Debruycker, 1023 S. Union St., 
waka. BL 5-0560 
IOWA 


Des MoINeEs 


9-9587 


Misha 


Des Moines Div., Great Plains Astronomical Soc. 
D. P. Cruikshank, 3655 67th St. (10). 
CR 7-5852 
WATERLOO 
Northeast Iowa Div., Great Plains Ast. Soc. *f 
C. P. Martens, Rte. 4, Charles City. 2152-M 
KANSAS 
TOPEKA 
Topeka Astronomical Society 
D. Helm, 224 Buchanan St. 3-9307 
WIcHITA 
Wichita Astronomical Society i | 
S. S. Whitehead, 425 N. Lorraine (8). 
MU 2-6642 
KENTUCKY 
LOUISVILLE 
Louisville Astronomical Society + 
Irs. V. C. Lipphard, 2421 Calvin (6). 
TW 6-9084 
Louisville Junior Astronomical Society ih; 
D. Kleinman, 1414 Goddard (4). HI 1365-J 
LOUISIANA 
GRETNA 
Gretna Astronomical Society 
J. A. Gunther, 209 Newton St. FO 1-0034 
METAIRIE 
New Orleans Soc. for Advancement of Astronomy 
J. Mickel, 1307 Ridgelake Dr. VE 5-0766 
New ORLEANS 
New Orleans Amateur Astronomers Ass'n. 


. E. Wulf, 2107 Annunciation St. (13). 
RA 0706 
MARYLAND 
BALTIMORE 
Baltimore Astronomical Society 
rs. L. Finglass, 3813 Glen Ave. (15). 
FO 7-0385 
MASSACHUSETTS 
CAMBRIDGE 
Bond Astronomical Club *+ 
R. C. Smith, 519 Morrissey Blvd., N. Quincy 
(71). GR 2-1938 


Amateur Telescope Makers of Boston 
R Cox, 32 Shepard St. (38). 
SPRINGFIELD 


EL 4-3536 


Springfield Stars Club ok te 
J. E. Welch, 107 Lower Beverly Hills, W. 
Springfield. RE 4-9179 
WoRCESTER 
Aldrich Astronomical Society ba | 
O. Nelson, 115 Barret Ave. PL 4-1348 
MICHIGAN 
BaTTLeE CREEK 
Battle Creek Amateur Astronomy Club t 
Mrs. W. V. Eichenlaub, 47 Everett Ave. 
2-3059 
DETROIT 
Detroit Astronomical Society, Inc. ah | 
T. W. Sulisz, 3310 Dartmouth (17). 
WA 8-8949 











INT 
lint Astronomy Club + 
Mrs. I. Majeski, 610 Grace St 


np Rapips 

rand Rapids Amateur Astronomical Ass'n. 

J. C. Veen, Sr., 2100 Francis Ave. S.E. (7). 
CH 3-3098 

rand Rapids Junior Astronomical Society 

B. Hymes, 1500 Seminole Rd. S.E. CH 1-1460 


* 


ickson Astronomical Society 
W. H. Ketts, aim 2901 Robinson Rd. 2-9731 
AMAZOO 
.alamazoo Amateur Astronomical Ass’‘n. + 
Mrs. V. Shellman, 3809 Allendale. FI 4-8295 
I VSING 


ansing Amateur Astronomy Club oh 


R. C. Elliott, 434 Cowley Ave., E. 


Lansing. 


ED 2-5241 
PONTIAC 
P ee Northwest Detroit Astronomers Ass'n. ** 
G. Carhart, 40 Hadsell Dr. FE 2-9980 
SAGINAW 
Saginaw Valles y Astronomical Ass’‘n. 
G. Goebel, 21 Bay City Rd., Midland. 
MINNESOTA 
EDINA 
Edina Astronomy Club ba 
D. Lane, 4006 W. 44th St. 
MINNEAPOLIS 
Astronomy Club + 


Minneapolis 
Mrs. M. B. Haarstick, 
Libr. FE 8-0781 

Minneapolis Junior Astronomy Club 


Science Mus., Pub. 


HEA 


Mrs. M. B. Haarstick, Science Mus., Pub. 
Libr. FE 8-0781 
St. Paul 
St. Paul Telescope Club “7 
F. F. Miller, 1212 7th Ave. S., S. St. Paul. 
GL 5 5934" 
MISSOURI 
FAYETTE 
Central Missouri Amateur Astronomers . 
R. C. Maag, 904 S. Ohio St., Sedalia. 20¢ 
Kansas CIty 
Astronomy Club of Kansas City ~" 


Mrs. L. Kinsey, 1522; Brush Creek. WA 3-3410 
Sr. Louis 
St. Louis Astronomicai 


Mrs. N. Fallert, 9804 
WO 1-8427 


Lane (19). 


Society 
Honeycut 


MONTANA 


HELENA 
Amateur Astronomy Club of Helena , 
2 ee Mentrum, 504 Power’ Bldg 


HI 2-0293 
NEBRASKA 


OMAHA 
Omaha Div., 
R. Osborn, 2035 N. 


Great Plains Astronomical Soc. 
53 St. GL 5431 


NEVADA 
RENO 
Astronomical Society of Nevada H 
A . Garroway, 2040 Meadow View Lane. 
FA 3-0696 
NEW HAMPSHIRE 
NEWMARKET 
Great Bay Amateur Astronomers : 
Miss A. Geoffrion, Packers Falls Rd 
NEW JERSEY 
CALDWELI 
West Essex Astronomical Society 
R. M. Greenley, 412 Bloomfield Ave. CA 6-6751 


RoseLLe Park 
Amateur ay tar of Union County ' 
Mrs. D. A. Carlisle, 97 West End Ave., N. 
Plainfield. 
RUTHERFORD 
Astronomical ag | of Rutherford 
Mrs. A. E. Cox, 478 Riverside Terr 
WE 9 ae 


TEANECK 
Bergen C ounty Astronomical Society + 
Miss Goldenberg, 628 Forest Dr., W. 


Englewood. TE 6-1534 


NEW MEXICO 
Las CrRucES 
Astronomical Society of Las Cruces 
J Durrenberger, Box 625. JA 6-2968 
ROSWELI 
Pecos Valley Sky and Telescope Club 


* 


Dr. R. R. Boice, Rte. 2, Box 163-A. MA 2-7171 
NEW YORK 
ALBANY 
\lbany Astronomical Ass‘n. 


A. L. Swider, 42 Hanes St. (3). 8-3784 
BABYLON 
Long Island Observers’ Ass’n. 
oz A. Tosto, 8 Bacon Lane. 
BINGHAMTON 
ha tronomical Society of Broome County 


MO 9-9173 


Dr. S. D. Molyneaux, Jr., 22 Murray St. 
4-4620 
BrooKLYN 
Junior Astronomy Club tx 
M. L. Gersten, 555 Crown St. (13). IN 7-1854 
BUFFALO 
Buffalo Astronomical Ass’n. ij 


G. N. Rote, 82 Floradale Ave., Tonawanda. 


AM 8150 


CORNING 
Corning Astronomy Club e 
rs. F. English, Jr., 493 N. Hamilton St., 


Painted Post. 6-4414 


JAMESTOWN 


Astronomers Guild of Jamestown be 
B. Hanson, 613 Stowe St. 92-811 
New York 
Amateur Astronomers Ass’n., Inc. i 
Mrs. A. Pridm« re, 201 W. 79th St., Room 1010 


(24). EN 2-7100 
ROCHESTER 
Astronomy Section, 
Miss J. M. arent, 460 
GE 8-7284-N 
SCHENECTADY 
Schenectady Astronomy Club 
c Johnson, 102 State St. DI 6-9522 


Academy of Science 
Campbell St. (11). 


SYRACUSE 
Syracuse Astronomical Socie t 
C. D. Fuller, 130 Falls. ‘Bivd., Chittenango. 
6881 
roy 
Rensselaer Astrophysical Society "I 
Dr. R. Fleischer, Rensselaer Polytechnic Inst. 


AS 2-4678 
Troy Astronomy 


J. T. Watkins, 


Club t 
Valley Falls. PL 3-4195 


Utica 
Utica Amateur Astronomers baat 
R. L. Carner, 2 Ridge Pl. 4-0874 
WANTAGH 
Long Island Astronomical Society 
A. R. Luechinger, 2009 Seaford Ave. 
SU 5-1571 
NORTH CAROLINA 
Cuapret Hitt 
Chapel Hill Astronomy Club m" 
Miss M. I. Perry, 9 Maxwell Rd. 9-6334 
CHARLOTTE 
Charlotte Amateur Astronomers Club vit 


F. Selby, 200 S. Laurel Ave. (7). ED 3-3933 
GREENSBORO 
Greensboro Astronomy Club =f 
Dr. A. D. Shaftesbury, 315 Tate St. 2-6528 
WINSTON-SALEM 
Forsyth Astronomical Society “A 
K. A. Shepherd, 903 West End Blvd.  2-1631 
NORTH DAKOTA 
GRAND Forks 
Red River Astronomy Club a , 
L. B. Speare, 1925 Viets Ave. 4-4705 
OHIO 
AKRON 
Astronomy Club of Akron . 
Mrs. R. J. Couts, 878 Kennebec Ave. (5). 
ST 4-8450 


Bay VILLAGE 
Lake Erie Jr. Museum Junior Astronomers La’; 
Mrs. E. W. Fleming, 630 Canterbury Rd. 
TR 1-3742 
CINCINNATI 
Cincinnati Astronemical Ass'n. 
J Mettey, 2914 Minot Ave. (9). 
Cincinnati Astronomical Seciety, Inc ' 
Mrs. D. H. Watson, 1832 Waltham Ave. (24). 
WE 1-5919 
CLEVELAND 
Cleveland 


ME 1-0755 


Astronomical Society 


Warner and Swasey Obs., Taylor Rd., E. 
Cleveland (12). GL 1-5625 
Co_LuMBUS 
Battelle Astronomy Club * 
|. W. Kissel, Battelle Mem. Inst., 505 King 


Ave. AX 9-3191, ext. 363-2330 
Columbus Astronomical Society t 
Gann, 420 N. Cassady Rd. (9). 


a. J. 
CL 2-8421 
DAYTON 
Miami Valley Astronomical Scciety Pi: 
F. E. Sutter, 5038 Dayton-Lebanon Pike (9). 
WA 1827 
ELYRIA 
Black River Astronomical Societ . 
G. Diedrich, 653 Weller Rd. "44-033 
LIMA 
Lima Astronomy Club * 
Mrs. R. E. Kampf, 478 N. West St. 4-8391 


MARIETTA 
Marietta 
Miss L. E. Cisler, 
NEWARK 
Newark Astronomical Society 
G. Cooperrider, 326 N. 11th St. FA 
TOLEDO 


Toledo 
E 


Astronomical Society 
Cisler Terr. FR 3-0231 


3-0452 


Astronomical eet 
D. Edenburn, 4124 
(12).. CH 3-3558 


Commonwealth Ave. 


WARREN 
Mahoning Valley Astronomical Society 
Mrs. C. R. Prather, 1363 Drexel Ave. N. W. 
4494-2 
YOUNGSTOWN 
Youngstown Astronomy Club : 
\. Luszez, 1 Delason Ave. RI 4-3836 
OKLAHOMA 
TULSA 
Astronomy Club of Tulsa w+ 
R. F. Reid, 1948 E. 14th St. WE 9-5286 


OREGON 

GRANTS Pass 
Rogue Valley A 
H. R. Dickey, 1587 E. 


ronomers and ATM's 
Fruitdale Rd. 





PORTLAND 
Amateur Telescope Makers and Observers #3? 


Miss V. Babin, 3038 N. E. 56th Ave. (13). 
AT 7-9405 
Portland Astronomical Society se 


Mrs. M. Krutsinger, 6525 N. E. Davis (16). 
AL 4-1491 
PENNSYLVANIA 
BEAVER 
Beaver County Amateur Astronomers Ass'n. *f 
R. Weertman, 595 Dravo Ave. SP 5-0066 
HARRISBURG 
Astronomical Society of Harrisburg back 
Naylor, 320 Wilhelm Rd. CE 2-6479 


MILL VAL E 
Shaler Township Junior Amateur mee Ww 
C. Raible, 200 Rebecca Sq. (9). d 
PHILADELPHIA 
Amateur Astronomers of 
E. F. Bailey, Franklin Inst. (34). 
Rittenhouse Astronomical Society 
J. W. Streeter, Franklin Inst. (34). 
PITTSBURGH 


Franklin Inst. 7 
LO 4-3600 


LO 4-3600 


Amateur Astronomers Ass‘n. of Pittsburgh *t° 
F. Garland, 27 Park Pl., McKnight Village 
(9). 
SPRINGDALE 
Allegheny Valley Amateur Astronomers "se 
W. E. Stocks, 215 Carson St. SP 1980-W 
York 
* 


York Astronomical Society 
J. N. Lewis, 157 Scarboro Dr. 8-1080 
RHODE ISLAND 
NortH Scituate 
Skyscrapers, Inc. 
H. W. Preston, Bishop Heights. SC 1-3256 


SOUTH CAROLINA 
HARTSVILLE 
Hartsville Astronomical Society vy 
B. Hopkins, Box 423. 1540 


SOUTH DAKOTA 
Rapip City 
Rapid City Astronomical Society 
Dr. R. F. Heckman, S. D. 
Mines and Technology. 


State School of 


TENNESSEE 

BRISTOL 

Bristol Junior Astronomical Society 

Snow, 618 Center Dr. 

CHATTANOOGA 

Barnard Astronomical Society = 

A. H. Jones, 411 W. 21st St. VE 1-2244 

KINGSPORT 

Kingsport 


Astronomical Society 


J. Brown, 1409 Belmeade Dr. CI 5-7513 
MEMPHIS 
Memphis Astronomical Society it 


G. P. Turner, 3713 Wilshire Rd. FA 3-8490 
NASHVILLE 
Barnard Astronomical Society 
Dr. C. K. Seyfert, Vanderbilt Univ. 
PORTLAND 
Portland 


R. O. Riggs, 


* 


AL 4-5611 


Astronomical Society Tt 
Box 42. 3781 


TEXAS 


ABILENE 
Abilene Astronomical Society . 
R. B. Edmundson, 1849 N. &th St. OR 4-5932 
BROWNFIELD 
Brownfield Astronomy Club * 


Isbell, Rte. 1. 207 
DALLAS 
Texas Astronomical Society 
>. M. Brewer, 5218 Morningside Ave. (6). 
TA 6-3894 
Fr. Wortu 


Ft. Worth Astronomical Society bod 
J. M. McMillen, 604 Tierney Rd. JE 6-8525 
Junior Astronomy Club of Children’s Mus. 7 
Miss C. M. Noble, 1511 Cooper St. (4). 
ED 2-9892 
Houston 
Houston Amateur Astronomy Club he 


W. W. Myers, 7424 Tipps St. (23). WA 6-5947 
KILGORE 
East Texas Astronomical Society 
T. H. Anderson, Jr., 601 Highland Dr. 
LAREDO 


Laredo Astronomy Club : 
S. Freidin, Box 1148. 3-8345 
Port ARTHUR 
Port Arthur Astronomy Club bh 
Mrs. W. C. Piggott, 5228 Sth St. YU 3-2448 


San ANGELO 


San Angelo Amateur Astronomers Club ° 
A. Clark, 1112 Algerita Dr. 2-1622 
San ANTONIO 
San Antonio Astronomy Club sal 
S. Friesenhahn, 242 Peck. LE 3-7878 
UTAH 
Satt Lake City 
Astronomical Society of Utah bs 
J. W. Geertsen, 4461 S. 9th East St. (17). 
AM 6-4602 


VERMONT 
SPRINGFIELD 


Springfield Telescope Makers t 
C. R. Ranney, 3 Hillcrest Rd. TU 5-2436 


VIRGINIA 
HARRISONBURG 
Astral Society 
R. C. Lehman, 
4-7370 


Eastern Mennonite College. 
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HERE AND THERE 
WITH AMATEURS 
(Continued from page 533) 
NoRFOLK 
Norfolk Astronomical Society 
A. D. Hustead, Weather Bur., Municipal Air 
port (13). LO 3-4368 
R1cH MOND 
Richmond Amateur Junior Astronomers 
Dr. E. C. Hoff, 117 Gaymont Rd. 
3368 
Richmond Astronomical Society 
B. S. Ragland, 601 E. Franklin St. 
2-3043 
ROANOKE 
Amateur Astronomers of Roanoke 
W. Daniel, 2202 Richlieu Ave. S.W. 


#40 


(26) 88 


* 


(19). 


3-2637 
WASHINGTON 
SEATTLE Sekt 
Seattle Amateur Astronomical Society 


*4 


PL 7498 


N. C. Dalke, 8017 Stroud Ave. (3) 
SPOKANE 
Amateur Telescope Makers of Spokane "7 
Miss D. Caputo, 2718 E, 18th. KE 5-1005 


TACOMA 
Tacoma Amateur Astronomers 


4 


Mrs. R. H. Atkinson, 2816 N. Union Ave. (7) 
PR 1492 
YAKIMA 


*4 


Yakima Amateur Astronomers t 
GL 2-9825 


E. J. Newman, 324 W. Yakima Ave 


WEST VIRGINIA 
FAIRMONT 
Fairmont Amateur Astronomers Ass'‘n., Inc 
8rown, 1255 Fennimore St. 629 
WHEELING 
Oglebay Inst. Astronomical Ass'n. 
R. W. Schramm, Speidel Obs., Oglebay Inst 
WO 2125 


WISCONSIN 
BELoit 
Beloit Astronomical Society t 
Dr. K. E. Patterson, 304 Public Service Bldg 
EM 5-7662 
MADISON 
Madison Astronomical Society 
pr. <, Huffer, Washburn Obs., 
Wisconsin. AL 5-3311, ext. 2551 
MILWAUKEE 
Milwaukee Astronomical Society 
E. Halbach, 2971 S. 52nd St. 
Osu kKosH 
Fox River Valley Amateur Astronomers Club 


#4 


+0 


Univ. of 


LI 1-1181 


*+ 


J. H. Wojahn, 250 Lark St. BL 8171 
RACINE 
Racine Astronomical Society 
Mrs. P. Carey, 1806% Clayton Ave ME 
2-2278 


SHEBOYGAN 
Sheboygan Astronomical Society 
t. Parnitzke, Jr., Rte. 2. 
WYOMING 
CHEYENNE 





Cheyenne Amateur Astronomers *t 
Mrs. P. Doran, 2706 E. 10th St. 2-3910 
ASTRONOMICAL GROUPS 
IN INDUSTRY 
Amateur astronomy clubs have been 


formed in two manufacturing companies. 
At Great Neck, New York, the Sperry 
Telescope and Astronomy Group 
organized by 16 employees of the Sperry 
Gyroscope Co. Lloyed R. Kimball, 10 
Woodwaye Rd., Plainview, N. Y., is chair- 
man of the club. 

Organized last October, the 
nomical Society for Convair, Ft. Worth, 
Texas, presently has 72 family units 
registered as members. Donald F. Henn- 
rick, 5328 Whitten St., Ft. Worth 15, 
Tex., is program director. 


was 


\stro- 


HONOLULU, HAWAII 


Astronomical 


The former Honolulu 
Society was reorganized by a group of 
amateurs last February and renamed the 
Hawaiian Astronomical Society. Earle 
G. Linsley, formerly director of the 
Chabot Observatory, Oakland, California, 
was designated president pro tem. Fur- 
ther information may be secured from 
him at the Bernice P. Bishop Museum, 
Honolulu 17, Hawaii. 
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Mippie EAsr CONVENTION HELD IN HARRISBURG 


pa 80 participants representing 
seven societies in the Middle East 
Region of the Astronomical League at- 
tended the day-long meeting at the Pax- 
ton Presbyterian Church, Harrisburg, 
Pennsylvania, on June 8th. 

Following a session for business, three 
members of the Astronomical Society of 
Harrisburg talks: George B. 
Schriver, “Concepts of the Universe”; 
Charles Keller, Jr., “Amateur Observa- 
tions of the Planets Mars, Saturn, and 
Jupiter”; Donald Neidig, “Comets, Their 
Orbits and Composition.” 

\t the round-table discussion, Leo N. 
Schoenig told how the Amateur Astrono- 
mers Association of Pittsburgh held a 
successful star party for 3,000 persons at 
the Allegheny Observatory. Charles S. 
Johnson, Detroit, Michigan, reported on 
an afternoon observing session of Venus, 
given by the juniors of the Detroit Astro- 
nomical Society in front of the city hall, 
which was attended by many city officials 


gave 


as well as the public. 

The satellite-tracking session was high- 
lighted by film slides of the stations set 
up by the different societies. The Phila- 
delphia station, which is located on the 
roof of the Franklin Institute, 
meridian Another variation 
introduced by the station at Pennsylvania 


has two 


masts. was 


















On the roof of the Frank- 

lin Institute in Philadel- 

phia, a group of young 

visitors inspect a MOON- 

WATCH station of un- 

usual design. Photo by 
J. J. Barton. 
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State University, which has a television 
antenna instead of a crossbar on the 
meridian mast. 

At the convention dinner, Dr. Julian 
Ripley, of Dickinson College, described 
many theories and speculations on the 
origin of the universe. 

The following regional officers were 
elected: Dana Law, Washington, D. C., 
chairman; R. Thomas LuCaric, Baden, 
Pennsylvania, vice-chairman; Elizabeth 
Byer, Philadelphia, secretary; Emil Klein, 
Philadelphia, treasurer; and Herbert N. 
Williams, Yorklyn, Delaware, regional 
representative. The 1958 meeting will be 
held in Fairmont, West Virginia. 

MRS. TOVE NEVILLE 
5006 Russell Rd. 
Alexandria, Va. 


PHILADELPHIA MOONWATCH 


ISITORS to the Franklin Institute in 

Philadelphia, where the Fels Plane- 
tarium is located, often have the oppor- 
tunity to observe through two telescopes 
permanently mounted on the roof of the 
building. They are a 10-inch refractor 
and a 24-inch reflector, suitably arranged 
for public observing. 

When the amateur astronomers at the 
Franklin Institute were looking for a 
place to set up a satellite-tracking station, 
they found a long but narrow stretch of 
rooftop adjacent to the section in which 
the telescopes are housed. But this loca- 
tion posed a problem, because the line of 
the building is 9} degrees off of a true 
north-south direction. 

It was evidently impossible to set up a 
single mast and single line of observers, 
so C. M. Billings, of Upper Darby, Penn- 
sylvania, designed the arrangement 
shown in the photograph. There is a 
mast at each end of the roof, one serving 
observers looking in a northerly direction, 
the other for those looking south. 

Each 333-foot mast is in three sections, 


















ipering from a 3-inch pipe at the bot- 
om to a 2-inch one at the top. The cross 
pipes are each five feet long, set in a tee 
it the top of each mast and marking the 
north-south line. The masts are wired 
with lights, but these are used only oc- 
casionally for station inspection. 

Each observer’s desk is 24 inches wide, 
17 inches deep, and 35 inches high from 
the platform floor. The attached benches 
have three different heights, 12, 18, and 24 
inches, to accommodate variation in the 
angle setting of the telescopes. There are 
18 desks in all, insuring observation of 
the meridian to within 30 degrees of each 
horizon. The fields overlap, complete 
coverage being obtained for a meridian 
strip 127} degrees long and 8} degrees 
wide. 

\ll of the standard MOONWATCH 
telescopes are permanently mounted and 
adjusted on plywood boards, the station 
leader alone being responsible for any 
change of adjustment. The boards are 
numbered to correspond to the desks, so 
all the instruments may be kept indoors 
between sessions, yet accurately positioned 
whenever observing is resumed. 

The recording equipment, which will 
table midway along the 
roof, includes a short-wave receiver, a 
tape recorder, a mixer, and microphones. 

\ll construction and materials for the 
station setup were furnished by the City 
of Philadelphia, and the telescopes by the 
Seven-Up Bottling Co. of Philadelphia. 
Mr. Billings and Edwin F. Bailey, cap- 
tain of the station, supervised the erec- 
tion, which was completed in June. 


be set on a 


GREAT PLAINS PUBLICATIONS 


The Great Plains Astronomical Society 
prints three publications: Thru the Eye- 
piece, edited by Bill Bailey; the Great 
Plains Observer, edited by Walter Scott 
Houston; the Solar Division Bulle- 
tin, by the undersigned. We would be 
pleased to exchange these periodicals 
with other amateur publications. 

DALE P. CRUIKSHANK 
3655 67th St. 
Des Moines 10, Iowa 


and 


RAPID CITY, SOUTH DAKOTA 


The Rapid City Astronomical Society 
meets on the second Saturday of each 
month in the new chemistry building 
of the South Dakota School of Mines and 
Technology. Our current activities in- 
clude regular sunspot and northern lights 
observations, as well as participation in 
the observatory building program of the 
Rapid City Astronomical Foundation, 
Inc. 

The foundation, a nonprofit corpora- 
tion, was formed by several members of 
the society. It is currently raising funds 
to construct an observatory at the school. 

JOHN C. SEARLE 
P. O. Box 827 
Rapid City, S. D. 


THIS MONTH’S MEETINGS 
National Capital 
Commerce De- 


Washington, D.C.: 
Astronomers, 8:15 p.m., 
partment auditorium. Sept. 7, Soren W. 
Henriksen, U. S. Army Map _ Service, 
“The Role of Astronomy in Geodesy.” 


SOUTH BEND, INDIANA 

After two years of inactivity, the St. 
Joseph Valley Astronomical Society was 
reorganized last year during the close ap- 
proach of Mars. Since that time, we have 
met informally at the homes of members 
once each month. 

Our club is composed of 40 members, 
of whom about 15 are juniors. There are 
more than 20 telescopes in use, the larg- 
est being a 10-inch reflector and a 4-inch 
refractor. We publish a monthly bulle- 
tin which carries society news and astro 


nomical puzzles. Rr 
BOB BARGMEYER 


R.R. 6, 59587 S. Ironwood Rd. 
South Bend 14, Ind. 


ALBANY, NEW YORK 

The Albany Astronomical Association 
meets on the second and fourth Monday 
of each month at the Dudley Observatory. 
The society is a member of the Astro- 
nomical League. More information may be 
had from Andrew L. Swider, 42 Hanes 
St., Albany 3, N. Y. 


HOUSTON, TEXAS 


A course of informal lectures for new 
and more experienced members is being 
offered at regular intervals by the Hous- 
ton Amateur Club. Upon 
completion of the series, each student is 
awarded a_ certificate him a 
bona fide “amateur astronomer.” C. Ed- 
ward Forsythe, of the Houston club, is 


Astronomy 


denoting 


conductor of the course. 


BOISE, IDAHO 
On December 8, 1956, the Boise 
formed, 


\stro- 


nomical Association and 
since that time the group has held meet- 
ings every other Saturday of the month. 
Its members are presently completing an 
8-inch reflector to be shared by the group. 
Officers are Tom Cochrane, president; 
Herbert Richards, vice-president; and 
Linda Moulton, secretary-treasurer. Fur 
ther information may be had from Miss 
Moulton, 1712 N. 28th, Boise, Idaho. 


was 


NEW YORK AMATEURS 

George V. Plachy, secretary of the Ama- 
teur Astronomers New 
York City for the past 17 years, has retired 
At the society’s 30th 
anniversary dinner in May, it was an- 
nounced that Mrs. Antoinette Pridmore 
is now the secretary for the largest ama- 


Association of 


from his position. 


teur society in the country. 

More than 100 members and guests at 
tended the dinner. The feature speaker 
was Dr. J. Allen Hynek, Smithsonian As- 
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trophysical Observatory, who told of the 
many problems and phases in setting up 
a world-wide satellite-tracking program. 
Dr. Jan Schilt, director of Rutherfurd 
Observatory, presented the Amateur As- 
tronomers which this year 
awarded to the well-known French as- 
tronomer, Mme. G. Camille Flammarion, 
and to James W. Gagan, of the Amateur 
Telescope Makers of Boston. 


medal, was 


A TELESCOPE FOR SATELLITE 
VERIFICATION 

Team leaders of the MOONWATCH 
program will find useful a telescope of 
the kind shown here. When tried out 
at a special alert for the Washington, 
D. C., area recently it worked rather well. 
observer announced a 


As soon as an 





The mounting of Mr. Wright’s spot- 
ting telescope has three degrees of free- 
dom. The instrument is intended for 
checking MOONWATCH sightings. 


sighting the instrument could be swung 
over to that part of the sky and the flyby 
picked up. 

An M6 _ war-surplus elbow telescope 
was used; it has an 8}-degree field and 8x 
magnification. ‘The mounting is similar 
to the one designed for the 20-inch Baker- 
Nunn satellite cameras (Sky and Tele- 
scope, January, 1957, page 108). There 
are three movements that permit rapid 
pointing and tracking: 1. The fork ro- 
tates in azimuth. 2. The telescope as- 
sembly moves in altitude on the hori- 
zontal axis at the top of the fork. 3. The 
telescope rotates on an axis that extends 
from the base of the prism housing—the 
rotation is around the eyepiece. 

G. R. WRIGHT 
202 Piping Rock Drive 
Silver Spring, Md. 
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The original Mills spectrograph attached to the 36-inch refractor of Lick Ob- 

servatory, as it appeared in 1896. The three prisms deviate the starlight a full 

180 degrees, so the plateholder is at the upper end of the tube in the lower cen- 
ter of the picture. Reproduced from “Publications” of Lick Observatory. 


Stellar Spectrographs—| 


Orro Srruve, Leuschner Observatory, University of California 


STROPHYSICS as a major branch 

of astronomy owes its development 

to the spectrograph, the most im- 
portant accessory to the telescope that we 
have used in recent decades. The 
principle of a_ stellar 
simple, but not its construction. ‘The 
days are long past when it was possible 
to pick out, almost at random, a pair of 
lenses and a prism, and readily mount 
‘them on a suitable supporting frame, 
with a slit in front of the collimator lens 
and a plateholder in the focal plane of 
the camera lens. 

To build efhcient and powerful stellar 
spectrographs now demands a combina 
tion of optical knowledge, engineering 
skill, and intuition unparalleled in other 
fields of astronomical instrument making. 


Moreover, the designer must know ex 


spectrograph is 


actly what the problems are that the 
astrophysicist wishes to solve, in ordei 
to provide the best possible spectrograph 
for the work. 

The first requirement in stellar spec 
troscopy is adequate resolving power. his 
term designates the inverse ratio of the 
smallest visible separation of two neigh 
boring spectral lines to their average 
wave length, that is, )/Ad, 
stands for wave length. For instance, a 


where }) 


spectrograph that just resolves the well 
known pair of yellow sodium lines, at 
5896 and 5890 angstroms, has a resolving 


of about 5893/(5896 — 5890), or 
about 1,000. 


A spectrograph may have for its dis- 


power 


persing element a prism or a grating. In 
the first case the light passes through the 
prism and is dispersed because shorter 
wave lengths are refracted than 
longer ones; in the second case, the light 
is dispersed by the phenomenon of dif- 
fraction, either while passing through the 
lines of the grating or while being re- 
flected them. To obtain high dis- 


more 


from 


persion with prisms, several of them may 
be used in tandem. Gratings give spectra 
of different orders, the dispersion being 
greater the higher the order. 

To determine the resolving power of 
a prism, measure the length of its base, 
the side parallel to the average direction 
in which the light passes through the 
prism. Then the resolving power is the 
product of the prism’s base length and 
the change in the refractive index of the 
glass per unit of wave length. If, for 
example, the index of refraction at ,6563 
is 1.486012 and at }5607 it is 1.489187, 
the average change in index is 0.003175 
for 956 angstrom units. Each angstrom 
is 10-8 centimeter; hence, the change in 
index is about 332 per centimeter of 
prism base. Therefore, a prism base of 
three centimeters would give a resolving 
power of about 1,000 with this index 
change, splitting the sodium pair. Ac- 
tually, the change in refractive index at 
2.5893 is somewhat larger, for most 
glasses, and a prism with a base of about 
2.7 centimeters will suffice to resolve the 
sodium lines. 

If a diffraction grating is used, the ex- 
pression for resolving power is especially 
simple. It is the product of N, the total 
number of grooves on the grating, and m, 
the order of the spectrum observed. ‘To 
resolve the sodium pair in the first order 
(m= 1), N must be 1,000. If a ruling 
engine for a grating makes 20,000 lines 
to the inch, a ruled surface 1/20 of an 
inch wide would be sufficient to split the 
sodium pair. In several modern spectro- 
graphs of this quality, the ruled surfaces 
are six inches in size. Hence, their re- 
solving power is of the order of 20,000 
x 6 120,000 in the first order, and 
240,000 in the second order. 

In order to obtain a resolving power 
of 100,000 at the sodium lines, that is, to 
resolve two lines 0.06 apart, 
a prism base of 270 centimeters would be 
required, This cannot be achieved with 
a single prism, but could be with many 


angstrom 


large prisms placed in succession. 
The present status of the problems of 





Seventy years ago, on September 8, 1887, these spectra of Deneb (upper) and 

Altair were taken with a spectrograph of four prisms attached to the 11-inch 

Draper refractor of Harvard College Observatory. The K line of calcium and 
some hydrogen lines are marked. 
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\ three-prism spectrograph of typical design, shown with its constant-tempera- 
ture jacket removed. The slit and collimator are seen at the right; the camera 
and plateholder are at the left. 


spectrograph construction has been re 
viewed in Vistas in Astronomy by the two 
astronomers who have made the greatest 
contributions in this field during the 
present generation. I. S$. Bowen writes 
on “Astronomical Spectrographs: — Past, 
Present and Future” (Vol. 1, page 400), 
and ‘Theodore Dunham, Jr., discusses 
“Methods in Stellar Spectroscopy” (Vol. 
2, page 1223). (Volume 2 of Vistas is re 
viewed on page 542 of this issue.) 

In his article, Dunham recognizes four 
“clearly defined stages in the develop- 
ment of stellar spectroscopy”: 

1. ‘The first stage started with Fraun 
hofer’s pioneering observations 1} cen 
turies ago, and included the visual instru 
ments of Secchi and Huggins with re 
solving powers of about 1,000. Then 
work led to the discovery that the chemi- 
cal elements in the stars are the same as 
those found on the earth. 

2. In 1863 Huggins and Miller started 
to photograph stellar spectra, and Henry 
Draper, by 1879, had obtained a resolv 
ing power of about 5,000. 

3. In the 1890’s and the first few 
decades of the 20th century, many power- 
ful prism spectrographs were constructed, 
at Potsdam, Lick, Yerkes, Lowell, Poul- 


4500 4510 


kovo, Mount Wilson, Dominion <Astro- 
physical, and other observatories. ‘The 
best among the older of these instru- 
ments was probably the three-prism Mills 
spectrograph of the Lick Observatory, 
constructed by W. W. Campbell, with an 
effective resolving power of 30,000° o1 
better. The principal results obtained 
with these instruments were determina 
tions of the line-of-sight} motions of 
thousands of stars from measurements 
of the Doppler displacements of their 
spectral lines. 

4. This stage began in 1911, when W. 
S. Adams installed a powerful stationary 
spectrograph at the coude focus of the 
60-inch telescope at Mount Wilson Ob 
servatory. A plane mirror placed behind 
a very large Schott glass prism caused 
the light from the star being observed 
to pass twice through the prism. The 
resolving power was about 70,000, and 
the linear dispersion 1.4 angstroms pet 
millimeter. 











4520 4530 





Starlight is deflected 90 degrees while 

passing through a pair of prisms in this 

spectrograph at the Cassegrainian fo- 

cus of the 82-inch reflector at Mc- 
Donald Observatory. 


\ stationary spectrograph of this kind 
was a radical departure from most previ- 
ous installations, which consisted of rela- 
tively small instruments attached at the 
lower end of a refractor or at the Casse- 
grainian focus of a_ reflector. Such a 
spectrograph moves with the telescope 
during the exposure and is subject to 
differential flexure, not only of the tele- 
scope tube but of the entire supporting 
frame of the spectrograph. 

It is also impossible to eliminate un- 
equal shifting of the optical components 
in a moving spectrograph, for the lenses, 
mirrors, and dispersing units cannot be 
clamped too rigidly without introducing 





| 
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\ chart of spectra from Mount Wilson Observatory to illustrate the effect of increased dispersion on the visibility of de- 
tails. The actual spectra have dispersions ranging from 835 to 0.7 angstroms per millimeter, being here enlarged over two 
times. In the lowest spectrum the reproduced scale is about three millimeters to one angstrom. 
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This is a portion of the violet region of the spectrum of the Ist-magnitude star Procyon, from a spectrogram taken by 
Otto Struve with the coude spectrograph of the 100-inch telescope at Mount Wilson Observatory. He used the 114-inch 
camera, giving a scale of 2.9 angstroms per millimeter on the original negative. This reproduction, enlarged about nine 
times, is a positive, the absorption lines produced in the star’s atmosphere appearing dark on the bright continuous back- 


they are held 


optical distortion. Yet if 
slightly 


a bit loosely, they may _ be 
displaced as the hour angle changes dur 
ing the exposure, and this may lead to 
appreciable errors in the measurement 
of the spectral lines. 
Development of stellar 
is at present mainly concerned with large 
the coude foci 


spectrographs 
stationary instruments at 
of powerful reflecting telescopes. Several 
important improvements have been made 
in recent years, such as the invention of 
the Schmidt-type camera, which can be 
adapted to the spectrograph with a wide 
range in focal ratios. 

Che aluminizing process for astronomi 














100-iINCH MOUNT WILSON 





cal mirrors has been applied to the op- 
tical parts of the spectrograph; nearly all 
modern instruments use aluminized 
paraboloidal mirrors as collimators. Fur- 
thermore, large plane gratings ruled on 
aluminized glass disks were found to be 
more efficient than the old gratings ruled 
on speculum metal. 

Proper shaping of the diamond tool 
of the ruling engine has permitted blaz- 
ing the grating to concentrate the light 
into any chosen order on one side of the 
central image. This one of 
the disadvantages of diffraction gratings, 
their waste of light. Therefore, modern 
gratings are far more efficient as dispers- 


overcomes 








20-INCH LICK 








ing units than are glass prisms. Nearly 
all modern spectrographs use gratings. 
The coude optical arrangement is 
sketched in the accompanying diagrams, 
one for a mounting of the fork type, such 
as the Lick 120-inch, another for a yoke 
or cradle mounting, such as the 100-inch 
and 200-inch reflectors of Mount Wilson 
and Palomar Observatories, and the third 
for the McDonald 82-inch. The sec- 
ondary mirror is made hyperboloidal, and 
increases the focal ratio many times, to 
about {/30. Except for observations in 
the circumpolar regions, the fork and 
yoke mountings require only one plane 
mirror to direct the light down the polar 














82-|INCH McDONALD 





The path of starlight (indicated by the arrows) to the coude focus in the spectrograph room of each of three large reflec- 

tors is shown by these sketches. The 100-inch at Mount Wilson Observatory has a two-pier yoke or cradle mounting, and 

the 120-inch at Lick Observatory is mounted in a fork. The 82-inch McDonald Observatory mounting is of the cross-axis 

type, and while two coude mirrors are always required, they are at 45-degree angles to the optical axis regardless of the 
part of the sky to which the reflector is pointed. 


With the 100-inch coude spectrograph, Otto Struve also made this spectrogram of the Ist-magnitude star Arcturus. This 
is an orange giant of spectral type K2, while Procyon is a hotter, yellow main-sequence star of type F5. Because the atmos- 
phere of Arcturus is cooler than Procyon’s, its spectrum has many additional lines, predominantly of neutral metallic at- 
oms. Molecular absorption bands also appear, a good example of a band head occurring in the array of tightly packed 
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ground. The bright lines above 
how the absorption lines of iron 


axis to the spectrograph room at its 
southern end. There the spectrograph 
instruments can be permanently mounted 
and the temperature kept constant to a 
fraction of a degree. 

The optical arrangement for the coude 
spectrograph of the 100-inch telescope, as 
set up in 1939, is shown by the diagram 
on this page adapted from Dunham's 
article in Vistas. Some additional arrange- 
ments are possible, but the astronomer 
has principally the choice of three plate 
scales to suit the observing problem at 
hand. For large scale, he can use the 
114-inch camera with a 36-inch spherical 
mirror, obtaining high-dispersion _ pic- 
tures of bright-star spectra, like those of 
\rcturus and Procyon reproduced here. 

Iwo Schmidt cameras, giving brighte1 
spectra at lower dispersions, are mounted 
horizontally, in such a way that the mir- 
ror of short focus can be moved from in 
front of the longer one, the correcting 


plates being interchangeable. The 
photographic speed of the 32-inch 
Schmidt is over 12 times that of the 114- 
inch spherical-mirror system. On_ the 


other hand, the dispersion with the 32- 
inch is 10.4 angstroms per millimeter in 
the second order (at 4000 angstroms), 
whereas with the 114-inch it is 2.9 ang- 
stroms per millimeter. Dunham _ points 
out that on bright stars this long camera 
has achieved an effective resolving powet 
of about 100,000. 

He goes on to say, however, that undue 
emphasis has perhaps been placed on the 
high dispersion of coude systems, and 
continues: 

“The possibility of using very large 
prism or grating apertures is the basic 


and below the stellar spectrum are from a laboratory source of the element iron. Note 

in the star’s spectrum are all shifted to the right (redward) of the corresponding com- 

parison lines, a consequence of the relative motion of recession of the earth and Procyon at the time the spectrum was made. 
The photographs on this page are courtesy Mount Wilson and Palomar Observatories. 
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This diagram is adapted from one by Theodore Dunham, Jr., to show the 100- 
inch telescope’s coude spectrograph arrangement. 


advantage of the coudé instrument, be- 
cause this greatly increases the efficiency 
of the spectrograph for both high and 
low dispersion. As a consequence, the 
duration of exposures is reduced, and 
fainter stars within the range ol 
the instrument. Only when ex- 
tremely faint objects are photographed, 
necessarily at very low dispersion, with a 
telescope of small or moderate size, can 
a Cassegrain or direct-focus spectrograph 
with small-aperture optical elements 
equal the efficiency of a coudé spectro- 


come 


graph. 
“The large coudé 
made possible accurate quantitative work 


instruments have 


in several fields, including the measure- 
ment of radial velocities for individual 
elements, integrated intensities of ab- 
sorption lines, chemical abundances and 
ionization ratios. New _ interstellar ele- 
ments and molecules have been detected 
and individual clouds of interstellar ma- 
terial have been recognized. Several 
gaseous components of planetary atmos- 
pheres have been identified, and mag- 
netic fields have been discovered in many 
stars.” 

In the second part of this article, we 
shall discuss some further factors affecting 
spectrograph design. 

(To be continued) 





lines some three inches from the left end of the spectrum. The most conspicuous features in the right-hand portion of 

each star’s spectrum are two intense and extremely broad absorptions, the well-known H and K lines of singly ionized cal- 

cium. The H line is farther to the right, at a wave length of 3968.5 angstroms; the K line is at 3933.7 angstroms. These two 
lines are also very prominent in the spectrum of the sun. 
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OCULARS 


ORTHO-STAR oculars are available 


ORTHO-STAR 





in the following focal lengths, giving x 
ran ew for example, the indicated powers ; 
oes when used in conjunction with an 8” * 
f/8 mirror: \ 
26.6 mm. 61x 
/ ' 20 mm. 81x 
uper 16 mm. 102x 
a 10 mm. 163x 
6.6 mm. 246x 


Guaranteed to be the finest you ever used — or return for full refund! 


Try them at our risk. If you do not agree that the ORTHO-STAR* gives you the clearest and most brilliant image — the 
finest detail you have ever experienced with your telescope, simply return it within 30 days, in its original condition, for a full 
cash refund. For more details, see July issue, page 438. 


Orders accompanied by payment sent postpaid; if sent C.0O.D., you pay postage. $19.50 each 
*Copyrighted 


TRECKER- PATHFINDER 


EQUATORIAL MOUNT 

$74 50 This mount will accommodate 

e complete ° ° ° ° ° ° 4-inch to 8-inch telescopes. 

Standard 36-inch height—massive 12-inch steel shafting, in oil-impregnated bronze bearings. 

This amazing EQUATORIAL MOUNT is just what the doctor ordered for mounting that homemade tele- 
scope you labored so hard to finish. Now you can purchase a beautifully constructed, highly rigid equa- 
torial mount, COMPLETE, for your own telescope as economically as if you had built it yourself. This 
terrific mount is made entirely of metal; all of the moving equatorial parts are polished to work with 
maximum ease. Legs, head, and counterweight are all removable for easy storing. The saddle allows 
partial rotation of your tube. One of the more important features in this mount is that the polar axle 
is extended for ease in attaching a clock drive and/or setting circles, which may be added at any time. 


The TRECKER-PATHFINDER mount also has a beautiful, chip-resistant finish. Taking all of these un- 
usual features into consideration, this is truly one of the best DOLLAR-FOR-DOLLAR values ever offered. 














COAST INSTRUMENT’S SPIDERS MIRROR CELLS 
PROFESSIONAL 4-vane Skeleton type 
MIRROR CLEANING KIT 6- and 6-inch $6.50 
Designed to be used on all optical 8-inch $11.50 8-inch $10.95 
surfaces. See previous ads. 10-inch $14.95 10-inch $17.95 
$2.35 postpaid 12-inch $16.95 12'¥2-inch $21.00 

















ASTROPHOTOGRAPHER 
OF THE MONTH 


Open to all amateur astronomers in the 
United States and Canada. See February 
issue, page 188, for details 


FINDER SCOPE 

RACK-AND-PINION 7x, 50-mm. objective, helical 
focusing, with mounts and 
crosshairs. Same as shown on 


$17.50 
TRECKERSCOPES.  ¢ 1g 5g 


Focusing Device 


Winner for August-September: 
SKIPPY GANDY 
302 Channel Drive, Tampa, Florida 





























Also Available... 


Notice to all California residents: 








LOOK FOR US AT THE LOS ANGELES COUNTY FAIR All types of astronomical books. 
We are in the Sports Arena. Refractor telescopes, new or trade-in. 
Mirror making kits, 6- to 12/2-inch. 
EQUATORIAL MOUNTING PARTS Bushnell binoculars. 
Due to popular demand, you may now purchase separately any part from Microscopes, $9.95 to $400.00. 


either the TRECKER-PATHFINDER or regular TRECKERSCOPE Equatorial 
Mount, including legs, saddle, equatorial head, column, and so forth. Write 
for additional information. 


Low-power hand telescopes. 





Write for complete catalogue. 


COAST INSTRUMENT, INC. «1 optics since 1933" 
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*x * TRECKERSCOPE * * 


ae MADE IN U.S.A. 


\\RESEARCH QUALITY — MECHANICALLY PRECISE — OPTICALLY PERFECT 


(SSTANDARD 
6-inch ......$295.00 
8-inch $375.00 ( 


10-inch $675.00 
121/2-inch $995.00 


DE LUXE 


6-inch $495.00 
8-inch $575.00 
10-inch $875.00 
121-inch ....$1150.00 


CASSEGRAIN 
“SKY-GIANT” 


$1695.00 


All De Luxe models 
come equipped with 
clock drive, manual 
flex-line drive, set 
ting circles, fully ro- 





tating tube, and re 
movable casters 


10-inch Cassegrain ‘“SKY-GIANT”’ 8-inch De Luxe TRECKERSCOPE 


Check these features! 


¢ IN-LINE VIEWING. SUPER-RIGID MOUNTING—massive aluminum castings, 14-inch 
IDEAL FOR ASTROPHOTOGRAPHY. shafts. Surprisingly light—6-inch or 8-inch scope, about 85 pounds. 


134” STEEL SHAFTING giving supreme rigidity. REMOVABLE BALL-BEARING CASTERS—screw-down legs. 
BRONZE BEARINGS with Teflon inserts. FIBERGLASS FEATHER-LIGHT TUBE. 


OCULARS—your choice of four superb eyepieces plus Goodwin FINDING SCOPE—5O-mm. objective—helical focusing 
Resolving Power Lens. ; ; 








SYNCHRO-SMOOTH RACK-AND-PINION FOCUSING SYSTEM — 
standard 11%”. 


HIGH POWERS. 

SETTING CIRCLES. 

SLOW-MOTION CONTROLS on both axes. 

FIBERGLASS TUBE. 

SNAP-OUT CASTERS (WHEELS) with vernier adjustment on each leg 


PHOTOGRAPHIC GUIDE SCOPE—45x-83x-101x—-2.4” objective, with 
rack-and-pinion focusing system. 


FINDING SCOPE—8x 50-mm. objective, helical focusing. 


SYNCHRO-MESH RACK-AND-PINION FOCUSING SYSTEM. 


SUPERB OPTICS—f/8 parabolic pyrex mirror—guaranteed g wave 
and to resolve to Dawes’ limit on good nights. 


OCULARS (EYEPIECES) —any three of these eyepieces: 26.6-mm., 20- 
mm., 16-mm., 10-mm., 6.6-mm. -— or any two eyepieces and a Good 
win Resolving Power lens. 


CLOCK DRIVE—standard 110-volt. 

MANUAL FLEX-LINE CONTROL. 

COMPLETE PORTABILITY—assembled or disassembled in minutes. 
y EXPOSED FOCAL PLANE—for convenient astrophotography. 


USE OUR EXTENDED PAYMENT PLAN ON ALL SCOPES AND MOUNTS e e@ e 





SEND FOR STEREO-VIEWER ... 
Comes with set of 10 color slides showing TRECKERSCOPES, 
the TRECKER-PATHFINDER equatorial mount, solar projec- 
tor, and refractors. Only 30¢ postpaid 











WRITE FOR OUR NEW FREE PAMPHLET, 
“What You Should Know, Look For, And De- 
mand Before Buying Any Telescope.” 








All prices, unless otherwise indicated, f.o.b. Long Beach, Calif., and subject to change without notice. Nominal crating charge 
added for all telescopes and mounts. California residents: Add 4% sales tax to all prices. 





1811 LONG BEACH BLVD., LONG BEACH 5, CALIF. 


Write — Wire — Phone for additional information. 


Phone: GArfield 2-3411 or NEvada 6-7683 
Dealer Inquiries Invited. 
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BONNER DURCHMUSTERUNG 


For Satellite Tracking 


SKALNATE PLESO ATLAS 
Webb’s ATLAS OF THE STARG....... $6.50 
Norton’s STAR ATLAS....... 


Books on Astronomy 


AMATEUR ASTRONOMER’S 
HANDBOOK, 


by J. B. 


Sidgwick. 


OBSERVATIONAL ASTRONOMY F FOR 


$12.50 


AMATEURS, by |]. Lb. Sidgwick.....$10.00 
Tee Bete, OY G. ADCH...ccccccccceses $12.00 
THE MOON, by Wilkins and Moore...$12.00 
THE AMATEUR ASTRONOMER 

by P. Moore $4.50 
APPLIED OPTICS ‘AND OPTICAL” 

DESIGN, by A. Conrady............... 2.95 


Write for free list. 
in a special search service. 
making and optical glass working 
advertised and reviewed in Sky 


NEW 


Out-of-print 


and 


books located 


Books on telescope 


Ati books 
Telescupe. 


HERBERT A. LUFT 


Oakland ( 


ADDRESS: 


69-11 2 
jardens 64, 


29th 
New York 


Street, 


Star Atlases ———— 








Lunar Crescent Sets 


These 10 Lick Observatory pictures 


ma 


tching series 


to Moon Sets 


are a 
, but for the 


waxing crescent 41%4 days after new moon, and 


the waning cresc ent 
new 


moon. 


about 


The first two pictures show 


as 


identify 
near the moon's edge that 
ter advantage than in Moon Sets. 
tures are closeups of the waxing crescent, 
of the waning; these may be cut out and put 
together 
moon's diameter is 


the 


Printed on heavy sheets, 12 


a whole, 


and key : 
the lunar features, especially those 


charts ar 


are 


to form mosaic crescents in 


about t 


4 by 16! 


five days before 


each crescent 
e included to 


shown to bet- 
Four pic- 
our 


which 
wo feet. 


4 inches. 


Mailed postpaid in a protective tube. 


$2.50 per set 


Sky Publishing Corporation 


Harvard Observatory, Cambridge 38, Mass. 




















Announcing the... 
STELLASPHERE 
and STELLA-NAVIGATOR 


‘wo 


new finders: 
and the other for navigation stars. 


one for the 


constellations, 
*ractical 


for 10 degrees on each side of 40 degrees north 


latitude, 
States and Canada, and in 
around the earth. 


liar 


n H. Barton, 


making them useful in the 


a lik 
Designed by 
Jr., once 


curator of 


United 
e latitude belt 
the late Wil 


astron 


omy at the Hayden Planetarium in New York 


1, 
tional need. 
air or 
ations 
“ere the 


to 
loc 


wit 


will receive 
Don’t delay 


he 


of the 
finder 


STELLA-NAVIGATOR fills 
Young folks who incline 
sea travel can learn the names 


nav 
to 


principal 
as a guide 


an educa 
either 
and 
igation stars, 
the sky. 


A data folder is in preparation that will go 
those purchasing them now 


h the 


finders; 
the folder 
your order 


as soon 
you'll 


STELLASPHERE or 


STELLA-NAVIGATOR 


as it is ready 


want both! 


$1.50 each 


_We are mailing many sets of our Constella 
tion Post Cards 


have 
orders for 


and our Star 


30 different pictures in each set. 
as many as five sets attest to their 


which 


Repeat 


Games, 


popularity. Have you yours yet? White stars 
on blue background. Post Cards or Star 
SUNOS Sed b se tbucensesderdeersseecbees $1.00 each 


SPECIAL OFFER: 


Star Game 


or Constella 


tion Post Cards, plus the four items below 
only $2.00 

Know Your Stars, C. L. Colgrove......... 35¢ 
Solar System Data, C. [L,. Colgrove........ 35¢ 
Junior Star Finder, C. L,. Colgrove........ 50¢ 
Lunar Map, Sky Publishing Corp.......... 25¢ 
As usual, we have many books, as well as 
Sky and Telescope and its publications. Write 
or circulars describing these and our chart 


and slide sets. 


ASTRONOMY CHARTED 


33 Winfield St., Worcester 10, 
Phone Worcester PL 5-6992 


SKY AND 


‘TELESCOPE, 


Mass., U.S.A. 


September, 


Hy BOOKS AND THE SKY W 


VISTAS IN ASTRONOMY 
Volume 2 


Arthur Beer, 
London, 
tributors, 


Cambridge, 


editor. Pergamon Press, 
1956. (Western Hemisphere dis- 
Sky Publishing Corporation, 
Mass.) 994 pages. $44.00. 
HERE ARE two things 
wrong with this otherwise very stim- 
ulating and voluminous book. First, the 
price is such that few astronomers will be 
able to afford a personal copy, and many 
libraries that should order this book will 
not do so because they have limited bud- 
gets. The price per equivalent page, how- 
is comparable with that of recent 
astronomical books. Second, most of the 
papers were evidently written in 1952 or 
1953, and a four-year publication delay is 
unfortunate. 
Among the papers which, because of 
recent developments, would be signifi- 
cantly modified if written today are S. F. 


obviously 


ever, 


Singer’s on high-altitude rockets; the 
fluctuations of the earth’s rotation, by the 


Brussels astronomers; W. J. Luyten’s on 
the white dwarfs; the photometry of the 
Hyades, by O. Heckmann; the spectrum 
of Algol, by O. Struve; W. H. Ramsey’s on 
the Crab nebula; an analysis of the Milky 
Way, by W. Becker; and the problem of 


extragalactic red shifts, by M. L. Huma- 
son. 

Nevertheless, like its predecessor, Vol- 
ume 1, this book should be considered 
required reading for researchers, college 
teachers, and graduate students in as- 
tronomy. If this review does nothing 


more than inspire a number of graduate 
students to read carefully the two volumes 
then it will have 
served its purpose. works should 
also be of considerable ad- 
vanced amateur astronomers and to pro- 
fessionals in the allied fields of geophysics 


of Vistas in Astronomy, 
These 


interest to 


and physics. 

The 215 authors have provided an au- 
thority and a vitality that should appeal 
to every astronomer—the vistas they pre- 
sent are indeed exciting. In fact, the 
success of these Stratton memorial 
volumes has been so remarkable that it is 
planned to publish Vistas as an annual 
review, starting in 1958. 

There is a real need for such a publi- 
cation, if only to present to American 
astronomers (in English) the important 
astronomers in 


two 


results and conclusions of 


France, Germany, and Russia. At the 
same time, it is hoped that young 
Americans, such as Arp, Baum, Herbig, 
H. Johnson, Meinel, Miss Roman, 
Sandage, Walker, and others who have 
made important contributions in the 


past few years, may be given an Oppor- 


tunity to present syntheses of their re- 


searches. 

Volume 2 is a five-pound tome contain- 
ing 99 papers arranged into nine sections: 
Solar-Terrestrial Relations, Geophysics, 


1957 


Planetary 
Photometry, 


System, Stellar Astronomy, 
Spectroscopy, Spectral Pe- 
culiarities and Novae, Galaxies, Cosmog- 
ony and Cosmology. This book also 
contains the name and subject indexes 
for both volumes. More than 10 days of 
full-time reading will be required to 
over Volume 2 even once lightly. 
Despite the fact that only one out of 
five of the authors is from this country, 
both books indicate a surprisingly healthy 
state of American astronomy, and 
strikingly illustrate the importance 
observations with great reflectors. For 
example, suppose we consider the 40 
astronomers whose work is important 
enough to be referred to in the index a 
dozen or more times. This somewhat 
arbitrary criterion includes Tycho Brahe, 
but excludes such notables as G. Galilei, 
J. Kepler, I. Newton, W. Herschel, A. 
Einstein, and several past presidents of 
the International Astronomical Union, 
It turns out that 60 per cent of the 40 
astronomers distinguished are from 
this country; furthermore, two-thirds of 
the American group have worked more 
than casually with the great reflectors on 


go 


also 


of 


so 


Palomar Mountain, Mt. Wilson, or Mt. 
Locke. 
G. Shajn, E. R. Mustel, and V. A. Am- 


barzumian are the only representatives of 
Russian astronomy in this volume. The 
contrasting evolutionary points of view 
of the English “accretionists” and Am- 
barzumian are noteworthy. 
The latter writes: 

“In our studies of stellar associations 
we concluded that the formation of stars 
is going on in the present state of our 
Galaxy. It is obvious now that stars 
are, as a rule, originating in groups and 
within comparatively small volumes.” 

On the other side of the picture, R. A. 
Lyttleton states: 

‘To explain more fully the difficulty 


especially 


of the brightest stars: the argument was 
that even supposing that they were 
‘born only yesterday,’ their future ages 


but a small fraction of the ac- 
cepted age of the universe, and hence 
that such stars must be of recent origin. 
This last inference seemed impossible to 
accept. . . . Since the energy required for 
them to have an adequate age is not in 
the brightest stars, it must lie outside, 
and some process must operate to bring 
it in. 

My own feeling is that our knowledge 
of stellar evolution has worked its way up 
from absolutely nothing—or perhaps, as 
P. W. Merrill has put it, less than 
nothing—to extreme poverty. The next 
few years should yield substantial prog- 
ress is this difficult field, by means of de- 
tailed electronic calculations of | stellar 
models based on improved _ physical 
knowledge. Advances will also result 
especially from photoelectric observations 
of both galactic clusters, where the mass- 
luminosity law probably holds, and of 


could be 
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globular clusters, where it almost cer- 
tainly does not. 

In the southern hemisphere of the sky 
—so rich in both types of clusters—how- 
ever. the immediate observational 
pects for suc h work are not very encour- 
The southern telescopes are much 


pros- 


aging 
too few, often poorly located and com- 
mitted to other programs, and there are 
large reflectors. Furthermore, 
there are still no adequate southern 
photoelectric standards: an extension of 
the Johnson-Morgan system, especially 
in the ultraviolet, is a prime necessity and 
would require only a modest aluminized 


no really 


reflector in a good location. 

Spectroscopic and astrometric observa- 
tions of clusters and double stars are also 
of great importance in the problem of 


stellar evolution. The astrometric situa- 
tion is somewhat discouraging. Our 
present knowledge of stellar evolution 


would be of an entirely different order of 
magnitude had we proper motions 10 to 
100 times accurate than those 
presently obtainable. We ought now to 
hundreds _ of 
thousands of stars as accurately as we 
know that future 
will have the proper-motion material that 
we would so much like to have today. I 
am not convinced that the astrometric in- 
struments now in use are the best we can 
make. For example, the wide-angle 
cameras used at Yale, at the Cape, and 
in the AGK2 program have focal lengths 
much too short for high precision. 

rhe section of Vistas on galaxies is per 
haps the most stimulating of all. As- 
tronomical texts in general do not give 
adequate treatments of this subject. Yet 
here, 


more 


observe the positions of 


how, so astronomers 


even Humason’s discussion of red 
shifts is the only one of nine papers on 
galaxies that deals with the work of the 
biggest reflectors, although the Radcliffe 
Observatory photographs by D. S. Evans 
present a number of remarkable southern 
Papers by W. Baade and F. 
Zwicky have been most 
in this Probably the 
count of extragalactic researches at Palo- 
mar is still to be found in the mimeo- 
graphed notes of the 1953 University of 


galaxies. 
welcome 
best ac- 


would 
section. 


Michigan symposium, supplemented by 
Director I. $. Bowen’s detailed annual re- 
ports of Mount Wilson and Palomar Ob- 
servatories, which are published in the 
year books of the Carnegie Institution. 
(Incidentally, it is hoped that the long 
Mount Wilson-Palomar photo 
graphs of northern galaxies will soon be 
published.) 

The role of relatively small telescopes 
in extragalactic research is surprisingly 


awaited 


important, as is well brought out in the 
papers of H. Shapley, C. D. Shane, and 
G. de Vaucouleurs. The significant and 
far-reaching Lick survey (Sky and Tele 
scope, February, 1957, page 162) shows 
what can be done with a 20-inch telescope, 
good skies, and 5 or 10 years of counting 
fuzzy spots on plates. This work should 
soon be extended to the Southern Hemi- 
sphere, perhaps with better optics. 








I found most convincing de Vau- 
couleurs’ conclusion that we are near the 
edge of a flattened cluster of galaxies 
whose center is in the Virgo cluster. The 
analogy is strong; just as studies of single 
galaxies have helped us identify our ga- 
lactic nucleus as being in the Sagittarius 
starclouds, so observations of clusters of 
galaxies strongly suggest our membership 
in such a cluster with its center in Virgo. 
Perhaps the day will come when we dis- 
cuss with some confidence the constants 
of supergalactic rotation! 

Three papers show that no longer are 
spectroscopic parallaxes to be determined 
with some confidence only for stars late1 
than spectral type 4. Excellent types and 
absolute magnitudes are derived by D. 
Chalonge from spectrogram tracings in 
and near the Balmer discontinuity, by B. 
Strémgren from photoelectric 
tions at hydrogen beta and in the ultra- 
violet, and by R. M. Petrie from micro 
photometer tracings giving the equiva- 
lent widths of the hydrogen-gamma line. 

Such systematic differences as that of 
nearly a magnitude Petrie’s 
values and those of W. W. Morgan and 
P. C. Keenan should be resolved by more 
work on galactic clusters. A number of 
phototubes located at the coude focus of 
a reflector could measure quickly and ef- 
ficiently narrow spectral regions centered 
on the lines of hydrogen, calcium, sodium, 


observa 


between 


and other strong features. 

The paper by W. W. Morgan 
D. L. Harris shows how powerful photo 
electric methods can be, given the proper 


and 


calibration. Three-color observations of 
23 stars in Messier 29 give a greatly im- 
proved distance to that galactic cluster, 
despite patchy obscuration in front of it 
averaging over three magnitudes of ab- 
sorption—a patchiness later confirmed by 
W. A. Hiltner’s polarization measures. 
How have 
changed in the past few years is strikingly 
emphasized by comparison of later work 
with Heckmann’s paper on the Hy- 


photometric — techniques 


ades, which presents some of the best 
photographic — photometry cone. 
Heckmann obtains an average probable 
error of a color index of +0.013 magni- 
tude, derived from 67 plates taken with 
four different telescopes over a seven-year 
period. In contrast, Johnson and C., F. 
Knuckles photoelectrically observed twice 
as many cluster stars as did Heckmann, 
using a 20-inch reflector on 14 nights over 
a four-month period starting December, 
1954. 

Their paper was received by the Astro 
physical Journal early in April, 1955! 
The probable error for a single observa- 
tion in the B—V color index was only 
+0.005 magnitude for % of their stars. 
Furthermore, their magnitudes and colors 
were placed directly and with confidence 
as to zero point, color, and scale, on a 
well-established system, with the further 
advantage that the important ultraviolet 
colors were measured. However, the final 
important conclusions as to fine structure 
in the color-magnitude array and_ the 
striking similarity of the Hyades cluster 
to the Praesepe cluster have only been 
made possible by combining the recently 


ever 


derived Bergedorf motions with 
the photoelectric results. 

In a paper by A. Hunter and E. G. 
Martin, “Fifty Years of Trigonometrical 
is a statement to which one 
can take exception. They say, “It is im- 
portant to remember that it is these 
[ photographic parallax] observations on 
which, in the last analysis, all estimates of 
celestial distance, galactic or extragalac 


pi ( yper 


Parallaxes,” 


tic, are based.” 

This is an all-too-prevalent misconcep- 
Extragalactic distances are funda- 
mentally based on photometric observa- 
tions of Cepheid variable stars, with the 
the period-luminosity law; the 
same may be said for the distances to 
globular clusters and to the galactic cen- 
ter. The widely used zero-point correc 
tion, —1.4 + 0.3 magnitudes, by A. Blaauw 
and H. R. Morgan, was derived from a 


tion. 


aid of 
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TWINS (GEMINI) 
A new way to see 


130 color illus. $5.00 


The old way 


by H. 
An astronomy for everyone and a revolution in prac- 
tical star recognition. For the first time in centuries 
the constellations resemble what they are named. 









A. REY 


Houghton Mifflin Company 


The new way 








DISCOVERY OF 
THE UNIVERSE 


$6.00 


a fascinating, strikingly illustrated history of 
the evolution of astronomical theory and 
methodology by the author of Physics of the 


Planet Mars. 


60 FIFTH AVENUE, NEW YORK 11, N.Y. 
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SKY PUBLICATIONS 


MAKING YOUR OWN TELESCOPE, by Allyn 
J. Thompson. How to construct a low- 
cost 6-inch reflecting telescope. $4.00 


THE HISTORY OF THE TELESCOPE, by 
Henry C. King. A major contribution to 
the history of astronomy. $12.50 


SKY SETS | AND II. Two different collec- 
tions, 24 large pictures in each set. Solar 
system, Milky Way, and galaxies. 

Each set, $4.00 


MOON SETS, 18 pictures showing the entire 
visible face of the moon. $3.00 per set 


LUNAR CRESCENT SETS, a matching series 
to Moon Sets, for the waxing and waning 
phases. 10 pictures in a set. 

$2.50 per set 


SPLENDORS OF THE SKY. 36-page picture 
booklet of our neighbors, near and dis- 
tant, in the universe. 75¢ 


ATLAS OF THE HEAVENS, from the Skal- 
nate Pleso Observatory. 16 large charts, 
covering both hemispheres to stellar mag- 
nitude 7.75. With new transparent co- 
ordinate grid overlay. $6.75 


INSIGHT INTO ASTRONOMY, by Leo Mat- 
tersdorf. A practical and informative 
introduction to astronomy. $3.50 


LICK OBSERVATORY 120-INCH ALBUM, 
by J. F. Chappell and W. W. Baustian. 
60c; 2 for $1.00 


THE STORY OF COSMIC RAYS, by Dr. 
W. F. G. Swann, Bartol Research Founda- 
tion. 75¢ 


RELATIVITY AND ITS ASTRONOMICAL 
IMPLICATIONS, by Dr. Philipp Frank. 75¢ 


Sent postpaid. Include check or money order. 


SKY PUBLISHING CORPORATION 
Harvard Observatory, Cambridge 38, Mass. 








discussion of the upsilon components of 
the proper motions of 18 Cepheids. This 
analysis depends on the amount and di- 
rection of the solar motion, which in turn 
is based on radial velocity observations 
and, to a limited extent, on proper mo- 
tions; it has nothing to do with trigono- 
metric parallaxes. 

Despite the tremendous put 
forth to derive high-quality trigonometric 
parallaxes for the Cepheids, they are use- 
less in this problem both individually 
and when averaged for many stars. The 


efforts 


trigonometric method scarcely plays the 
role of even a rough check on our extra- 
galactic distance scale at the present time. 
We obviously need better such parallaxes, 
more especially for many faint nearby 
stars, such as the white dwarfs. My own 
vista in this field is the installation of 
modern, large, precisely lapped driving 
gears for all parallax telescopes; along 
with this we should have photoelectric 
guiding. 

Other high points in Volume 2 include 
Hiltner’s excellent review of interstellar 
polarization, a field to which he has con- 
tributed so much. The last paper by the 
late H. N. Russell is on four eclipsing 
stars in the Magellanic Clouds; he derives 
diameters for these stars, which are more 
than 150,000 light-years away, and shows 
their similarity to eclipsing systems in oun 
own galaxy. Luyten’s effective plea for 
has 
the 


more observations of white dwarfs 


already been answered in part by 








SKY-SCOPE 


COMPLETE AS ILLUSTRATED $29.75 
With standard 60-power eyepiece 

The full 34-inch diameter reflecting-type astronomical 

telescope that even the telescope makers talk about. 


It has been sold for more than 17 years and now is on display in at 
i It will show mountains and craters on the 
moon, Saturn’s rings, Jupiter's four moons and the planet's markings, 
and close double stars, with guaranteed observatory clearness. S 


least two U. S. planetaria. 


enjoys worldwide distribution. 
Every instrument, with its 
vidually tested before being packed 


14 -wave, 


the efficiency of Skyscope. 100% 


We invite your attention to our free and straightforward descriptive brochure which 
also shows a photograph of the individual parts used. 


125-power and 35-power extra eyepieces 
Six-power finder, with brackets 


Holder for extra eyepieces 


THE SKYSCOPE CO., INC. 475-s Fifth Avenue, New York 17, N. Y. 


aluminized 
for shipment. We 
before buying you inquire at almost any local astronomy society about 
American-made. 


Skyscope 


mirror, is indi 
suggest that 


$5.15 each 
$7.50 
$1.00 
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Spitz MODEL A-1 


PLANETARIUM 
has been shipped to 


St. Petersburg 
Junior College 
St. Petersburg, Florida 
Spitz Laboratories, Inc. 


YORKLYN, DELAWARE 
Phone: CEdar 9-5212 
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photoelectric work of Harris and the 
magnificent Palomar spectroscopy by J. 
L. Greenstein. Luyten’s 100 or more 
white dwarfs south of declination —50°, 
however, are still almost completely un- 
touched. 

Singer's long and well-illustrated paper 
on research with high-altitude rockets 
has great general interest. A Viking 
rocket costs upwards of $400,000, and the 
artificial satellite program will probably 
run well over $50,000,000. I am strongly 
inclined to believe that the money might 
be used more profitably in support of 
our top scientists along more conven- 
tional lines — such put into 
astronomy would almost revolutionize it. 

But an effectively operating space ob- 
servatory would give us incredibly sharp 
star images, while stars and galaxies 
would be discovered and analyzed at far 
greater distances than they are now. The 
main advantage of such a_ space ob- 
servatory, however, would probably be in 
the ultraviolet and at shorter wave 
lengths, where atomic and nuclear ac- 
tivity are so strong, which cannot now 
penetrate the earth’s atmosphere. Some 
of this important information concern- 


sums 


ing the universe has been on its way mil- 
lions and even billions of years, yet in a 
few microseconds it is absorbed and lost 
in the upper atmosphere. 

The following quotes from Volume 2 
are of special interest: 

“With some certainty one can tell from 
the mere appearance of a comet in a tele- 
scope whether it is an old or a new ob- 
ject.” M. Beyer. 

“It appears from these studies that as 
many as 80 per cent of the stars may be 
binaries.” A. Beer. 

“The problem of the slow solar ro- 
tation is not unique; all old dwarf stars 
appear to have slow rotations. This re- 
sult, in turn, seems to imply that nearly 
all main-sequence stars in their last stages 
of contraction developed the equivalent 
of a (small) solar nebula, to which they 
lost the bulk of their angular momentum. 
... On this basis, planetary systems would 
be even more common than was thought 
previously.” G. P. Kuiper. 

“It is concluded that with the excep- 
tion of small Krakatoa-type explosive 
craters, all features of the Moon are di- 
rectly and indirectly due to collisions of 
objects with the Moon’s surface. ‘The 
largest is estimated as having been 200 
km in diameter.” H. C. Urey. 

We have come a long way from the 
time, less than four centuries ago, when 
Tycho Brahe wrote, “For all ph:loso- 
phers agree, and facts clearly prove it to 
be the case .. . that the heavens and the 
celestial bodies in the heavens are with- 
out increase or diminution, and that they 
undergo no alteration, either in number 
or in size or in light or in any other 
respect.” 

JOHN B. IRWIN 
Goethe Link Observatory 
Indiana University 
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Excitingly New! 


CRITERION’S STANDARD 6° DYNASCOPE 


Built to Meet a Professional’s Exacting Specifications 


Priced Within Easy Reach of the Serious Amateur 


Only Criterion could produce such a magnificent instrument at such reasonable cost. 
Combining the latest advances in optical engineering with the old-world skill and 
patience of master craftsmen, this superb new Dynascope offers top-quality performance. 
Every feature necessary for superior viewing is precision finished to professional 
standards. Optical surfaces are accurate to 1/10 wave. The five matched eyepieces are 
the finest orthoscopic and achromatic. Mechanical features are carefully built to assure 
trouble-free operation. Construction throughout is of lifetime materials. There is both 
maximum rigidity and easy portability. 


Above all, Criterion’s strict quality control allows no room for chance. Each Dynascope 
is doubly tested before it leaves our factory. Rigid tests must be flawlessly met before 
shipment. Your satisfaction is guaranteed unconditionally. Yet the price is amazingly 


small . . . actually as low as $265. Time payment plans are available. 





ALSO AVAILABLE—Even larger DYNASCOPES: 8”-10”-12”-16” 
Write today for full specifications and prices of this superior group of reflecting 
telescopes. Easy payment terms available on request. 

















CRITERION MANUFACTURING COMPANY 


Manufacturers of Quality Optical Instruments 


Dept. D-7, 331 Church St., Hartford 1, Connecticut 





Superior Features Include 


f/9 Parabolic Mirror, accurate to 1/10 
wave 

Fully Rotating Tube, for comfortable 
viewing 

Massive Equatorial Mount with adjust- 
able latitude 

5 Matched 114” Eyepieces—3 Achro- 
matic Ramsdens (45X, 76X, 152X)—2 
Orthoscopics (228X, 343X) 

8 x 50 Achromatic Finder Scope with 
crosshairs 

Secondary Support that minimizes dif- 
fraction 

Declination Axis, 14 
slow motion 

Polar Axis with Needle Bearings on 
12” shaft 

Rack-and-pinion Focusing 

Double-draw Focusing Tube for any 
eyepiece 

Precision-fashioned 54” Bakelite Tube 


” 


diameter, with 


Write Today For Complete Details 
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INFRARED 4” REFRACTING 
SNIPERSCOPE TELESCOPE 
TELESCOPE 240-POWER 


AND PARTS 





Complete with Finder, Equatorial Mounting, 
Tripod, Eyepiece Extension, Star Diagonal, 
and Three Eyepieces 


Our newest development. Built for rugged use, 
quality performance. Mounting made from heavy 
iron castings with machined bearings for smooth 
operation. Tripod has extra-heavy 60” hardwood 
legs. Telescope’s weight is 42 Ibs., giving stable, 
steady viewing. Big 4” objective is an air-spaced 
achromat, each element coated on both sides for 
low reflection. Three eyepieces supplied give you 
48X, 120X, and 240X. Special Barlow lens also 





See in the dark — without being observed. War- gives up to 500X. Star diagonal included for 

surplus Sniperscope M-2. Gov't. cost about $500.00. comfortable viewing at high angles. Rack-and- 

Used for industrial plant security, research lab pinion focusing. All metal parts are plated to 

experiments, infrared photography, spectroscopy, prevent rusting. Finder 7 8 BOWES. The usual 

and the like. Instrument complete, ready to usé. whey for a 4” refractor o comparable quality Aes 
, - xt over $400, so our new model saves you almost 40%. 

Includes power pack, infrared light source. Will 

operate from 6-volt auto battery. You must furnish Stock #85,038-Y $247.00 f.o.b. 

attery o ans or, ey : 

any or ener (Shipping wt. 55 Ibs.) Barrington, N. J. 

Stock #85,053-Y $150.00 f.0.b. pei 

(Shipping wt. approx. 12 Ibs.) Barrington, N. J. 


Save still more money! Build your own Sniper SILICONE POLISHING 
scope! We will furnish instructions and parts, AND CLEANING CLOTHS 


including power packs, 1P25A image tubes, light 
units, filters, and the like. For details, request 
FREE Bulletin A-26-Y. 


Modern research produced 
this amazing new product. 
These cloths combine the 
miracle of silicones with a 
nonwoven, all-rayon cloth. 
Washable (use over and 
over)— they will dust, pol- 
ish, and protect mirrors, re- 
flectors, lenses, coated op- 
tics, crystal glass, _plexi- 
glass, lucite, and many other plastics. Vastly su- 
perior to diaper rags, cheesecloth, lens tissue. These 
are the only cloths that will not scratch any polished 
or smooth surface. They are lintless, nonoily, and 
nongreasy. Antifogging of glass is another benefit 
from their use. Cloths are 18” x 16”. 
Stock #60,059-Y........Package of 3 cloths 
$1.00 ppd. 
Stock #70,137-Y Package of 100 some 
$26.50 ppd. 


3” ASTRONOMICAL REFLECTOR 
60- to 120-Power — An Unusual Buy! 





Lower prices on larger quantitics 











ROTATING STAR CHART 


Planisphere with a rotating chart shows well over 
500 stars in the heavens and their relationships to 
each other at any selected day and hour. Table 
on reverse side supplies valuable information on 
constellations, navigation stars, locations of the 
planets according to month and year, dates of me- 
teor showers, the zodiac, and the like. 


Stock #9227-Y $.50 ppd. 





Assembled—ready to use! See Saturn’s rings, the 
planet Mars, huge craters on the moon, star clus- 
ters, moons of Jupiter, galaxies! Nonbreakable 


aluminum-covered tube. anmesil mount with WAR-SURPLUS 


lock on both axes. Aluminized and a gl TELESCOPE 


diameter f/10 primary mirror, ventilated cell. 


scope comes equipped with a 60X eyepiece and a EYEPIECE 


mounted Barlow lens, giving you 60 to 120 power 








A finder telescope, always so essential, included. M nt iler els 
. , > Mountec sy ’ 
Sturdy, hardwood, portable tripod. Type 3. 2 achromats, FL. 2 
Free with scope: Valuable STAR CHART mm. eye reliel 22 mm. An 
and 272-page ASTRONOMY BOOK. extension added, O.D. 114”, 
standard for most types of 
Sock $85,050-Y................. $20.90 fob, Mecepes. Gov't, cont Gabe. 

(Shipping wt. 10 Ibs.) Barrington, N. J. Stock #5223-Y .....................$7.95 ppd. 





EDSCORP 
SATELLITE TELESCOPE 


THE STORY: From the beginning of the visual 
satellite program, Edmund Scientific Co. was con- 
sulted by the Coordinator of, Visual Satellite 
Observations of the Smithsonian Astrophysical 
Observatory in order to find existing optical in- 
struments or to help in the development of new 
ones to meet the unique requirements of MOON- 
WATCH. Every effort was to be made to get an 
instrument with the greatest possible field, which 
would still have the ability to observe faint ob- 
jects with only moderate Magnification. All this 
was to be provided at a minimum cost. More than 
thirty different optical arrangements were exam- 
ined and evaluated by expert advisors to the 
MOONWATCH program. he optics which we 
have used have been described in the Bulletin for 
Visual Observers of Satellites as providing one of the 
best combinations for the purpose. 


OPTICS: The Satellite Scope has two important 
optical characteristics: A wide (51-mm.) diameter, 
low-reflection-coated objective lens. A_six-element 
extremely wide-field, coated Erfle eyepiece that, in 
combination with the objective, gives 5.5 power 
with a big 12° field and over 7-mm. exit pupil. 


MOUNT: The mount came in for special atten- 
tion because of unique requirements of group ob- 
serving. The center of rotation of the instrument 
is just below the point where the optical axis is 
deflected by the front- surface mirror. The mirror 
is set at 45° to the axis of the telescope barrel 
and reflects light at exactly 90°. Side brackets 
and wing nuts permit fast, easy elevation and 
rigid locking. Rubber eyeguards and the angle 
of the telescope permit the greatest comfort in 
long-time viewing. The wide Reld and our special 
mount permit the utmost coverage of the possible 
passage of the satellite, without omission of an 
area of the sky, by a string of observers. 


OTHER USES FOR THE SATELLITE SCOPE 


1. Makes a perfect wide-field finder. A _ special 
groove on the barrel helps in locating it in the 
finder mount. Fits our twin-ring finder mount, 
Stock No. 70,079-Y—$9.95. 2. Use the Erfle eye 
piece on your regular astronomical seety ie. ou 
will need our adapter, Stock No. 30,1 — $3.95, 
which gives you an O.D. of 14”. this eyepiece 
cost the government $56.00! 3. Makes a wonderful 
comet seeker; see complete asterisms. 4. Makes a 
fine rich-field telescope; see wide areas of sky with 
deep penetration. 

Especially Made for Members of MOONWATCH 


Stock #70,074-Y................... $49.50 ppd. 


ATTENTION! 


Here’s an Interesting ‘Do-It-Yourself’ Project 


If you want to build your own Satellite Scope, we 
can supply the optical parts, or any metal parts 
from our assembled Satellite Scope. We'll be glad 
to send you fuli description of these components 
together with price information. 


WRITE FOR SATELLITE BULLETIN #40-Y 


ASTRONOMICAL TELESCOPE TUBING 
Stock No. |.D. O.D. Lgth. Description Price 
80,038-Y 4%” 514,” 46” Spiral-wound $2.50 
85,008-Y 67%” 73%” 60” paper 4.00 
85,011-Y 27%” 3” 48” 6.00 
85,012-Y 3%” 4” 60” Pe ae } 8.75 
85,013-Y 4%” ya 9.00 
85,014-Y 6%” 7” 60” 15.00 

All tubing is shipped f.o.b. Barrington, N. J. 


EDMUND SCIENTIFIC CO 
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WAR-SURPLUS 
KELLNER EYEPIECE 


Mounted — Ready to Use — 11%” Outside 
Diameter — Coated — 1%” Focal Length 


Consists of an achromatic 
ens and an achromatic 
et field lens (Gov’t. 

cost about $30). The clear 
ture of the lenses is 


approximately 1”, giving 
wide exit pupil and a clear 
image. Excellent for any 
telescope when low power 
and a wide field are 


ded. Try it for 10 days 
if you don’t agree that 
the performance is better 
than any commercial type 


selling for two or three 
times our price, we will 
refund your money in full. 


Stock #50,130-Y $5.90 ppd. 


Rack & Pinion Eyepiece Mounts 





For Refractors 


For Reflectors 


Now you can improve performance in a most 
important. part of your telescope —the eyepiece 
holder. Smooth, trouble-free focusing will help 
you to get professional performance. [ook at all 
these fine features: real rack-and-pinion focusing 
with variable tension , adjustment ; tube accom 
modates standard 114” eyepieces and accessory 
equipment; aerial aluminum body casting: 
focusing tube and rack of chrome-plated brass; 
body finished in black wrinkle paint. No. 50,077-Y 
is for reflecting telescopes, has focus travel of over 
2”, and is made to fit any diameter or type tubing 
by attaching through small holes in the base. 
Nos. 50,103-Y and 50,108-Y are for refractors and 
have focus travel of over 4”. Will fit our 274” 
I.D. and our 37%” I.D. aluminum tubes respectively. 


Stock #50,077-Y (less diagonal holder) $9.95 ppd. 
Stock #60,035-Y (diagonal holder only) 1.00 ppd. 
Stock #50,103-Y (for 27” I.D. tubing) 12.95 ppd. 
Stock #50,108-Y (for 374” I.D. tubing) 13.95 ppd. 


HUYGENS EYEPIECES 


Here are some really terrific values in eyepieces! 
The three eyepieces listed below are manufactured 
by one of the world’s best producers of optical 
components. We have searched the world’s mar- 
kets, including Germany and France, to find a 
real quality eyepiece. The image clarity, the 
workmanship evidenced in the metal parts, will 
prove the skill and experience of Goto Optical 
Company, Tokyo. Guaranteed terrific buys! 


HUYGENS TYPE—STANDARD 114” DIAMETER 
6-mm. (1%4”) Focal Length 


Stock #30,063-Y $8.50 ppd. 
12.5-mm. (12”) Focal Length 
Stock #30,064-Y $8.00 ppd. 


COMBINATION EYEPIECE — 10-mm. and 20-mm. 
Stock #30,065-Y $9.00 ppd. 


7X — FINDER TELESCOPE — ACHROMATIC 


Stock #50,080-Y Finder alone, less ring 
mounts woe QOeee 


Stock #50,075-Y Ring mounts per pr......... $3.95 


ORDER BY STOCK NUMBER 


BARRINGTON e 





HEAVY-DUTY EQUATORIAL 


MOUNT AND TRIPOD 
for 6”-8” 


REFLECTING TELESCOPE 


Heavy cast base with 
sturdy 32” long hard- 
wood legs. 1” shafts. 
Boston bronze bearings 
to provide a uniform 
film of lubrication over 
entire bearing surface 
and assure smooth op- 
eration. Big locking 
knobs 134” on both dec- 
lination and polar axes. 
Polar axis variable for 
latitude adjustment. 12” 
cradle securely holds 3” 
to 10” tubes. Beauti- 
fully finished in baked black wrinkle paint. Legs 
can be removed easily for permanent post mount- 
ing. Height 38”, weight 32 lbs. 


Stock #85,023-Y 


DOUBLE AND TRIPLE YOUR 
TELESCOPE’S POWER 
WITH A BARLOW LENS 





$49.50 f.o.b. 





a 
RAYS ~*~ PRIMARY OBJECTIVE 
FROM Focus—> 






PRIMARY 


SINGLE ELEMENT 
BARLOW EYEPIECE 


ke Q . 





WHAT IS A BARLOW? A Barlow lens is a 
negative lens used to increase the power of a tele 
scope without resorting to short focal length eye 
pieces, and without the need for long, cumber 
some telescope tubes. Referring to the diagram 
above, a Barlow is placed the distance P inside 
the primary focus of the mirror or objective. The 
Barlow diverges the beam to a distance Q. This 
focus is observed with the eyepiece in the usual 
manner. Thus, a Barlow may be mounted in the 
same tube that holds the eyepiece, making it very 
easy to achieve the extra power. The new power 
of the telescope is not, as you might suppose, due 
to the extra focal length given the objective by 
the difference between P and Q. It is defined as 
the original power of the telescope times the 
quotient of P divided into 





Beautiful chrome mount. We now have our 
Barlow lens mounted in chrome-plated brass tub- 
ing with special spacer rings that enable you to 
vary easily the power by sliding split rings out 
one end and placing them in other end. Comes to 
you ready to use. Just slide our mounted lens én 
your 14” I.D. tubing, then slide your 14” O.D. 
eyepieces into our chrome-plated tubing. Two 
pieces provided, one for regular focal length 
eyepieces and one for short focal length ones. 

Remember, in addition to doubling and tripling 
your power, a Barlow lens increases your eye 
relief and makes using a short focal length eye- 
piece easier. 

Don’t fail to try one of these. Many people 
do not realize the many advantages of a Barlow 
and the much greater use they can get from their 
telescopes. Our Barlow has a focal length of 

16”. We have received many complimentary 
letters about this lens. So sure are we that you 
will like it that we sell it under a 30-day guaran- 
tee of satisfaction or your full purchase price 
returned —no questions asked. You can’t lose, 
so order today. 


Stock +30,200-Y Mounted Barlow lens $8.00 ppd. 


ATTENTION — BEGINNERS AND 
JUNIOR ASTRONOMY CLUBS 


To solve the problem of low-cost lenses of good 
quality for a beginner’s telescope we have had 
these achromatic lenses designed and mass pro 
duced. They are swell! 

ACHROMATIC OBJECTIVE, 32-mm. diameter 
(14%4”), F. L. 31”. (Will get 62X with 4” eyepiece; 
124X with %” eyepiece.) 

Stock #30,201-Y $2.50 ppd. 
ACHROMATIC OBJECTIVE, 42-mm. diameter 
(1-21/32”), F.L. 41”. (Will get 41X with 1” eye- 
piece; 82X with %”; and 164X with %4”.) 

Stock #30,202-Y.... $4.00 ppd. 


SEND CHECK OR MONEY ORDER . 
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PRISM STAR DIAGONAL 


For comfortable viewing 
of the stars near the zenith 
or high overhead with re- 
fracting telescopes using 
standard size (1%4” O.D.) 
eyepieces, or you can make 
an adapter for substandard 
refractors. Contains an 
excellent quality alumi- 
nized right-angle prism. 
Tubes are satin chrome- 
plated brass. Body is black 
wrinkle cast aluminum. 
Optical path of the system 
is about 34”. 


Stock 270,077-Y 


SPITZ MOONSCOPE 


A precision-made 32- 
power reflecting telescope 
by makers of Spitz Jr. 
Planetarium. Clearly re- 
veals the craters of the 
moon, shows moons of 
Jupiter, other wonders of 
the heavens. Based on 
same principles as 
world’s giant telescopes. 
Stands 36” high on re- 
movable legs. Adjustable 
3” polished and corrected 
mirror. Fork-type altazi- 
muth mount rotates on 
full 360° circle — swings 
to any location in the sky. Fascinating 18-page 
instruction book; sturdy carrying case. 


Stock #70,068-Y $14.95 ppd. 





$12.00 ppd. 





“MAKE - YOUR- OWN’ 4%” MIRROR KIT 


The same fine mirror as used in our telescopes, 
polished and aluminized, lenses for eyepieces and 
diagonal. No metal parts. 


Stock +50,074-Y $16.25 ppd. 


6X FINDER TELESCOPE 








Has crosshairs for exact locating. You focus 
by sliding objective mount in and out. Base fits 
any diameter tube—an_ important advantage. 
Has 3 centering screws for aligning with main 
telescope. 20-mm. diam. objective. Weighs less 
than % pound. 


Stock #50,121-Y $8.00 ppd. 


MISCELLANEOUS ITEMS 


KELLNER EYEPIECE — 2” focal length (14%” O.D.). 
Mount of black anodized aluminum. 


Stock #30,189-Y $6.00 ppd. 


60° SPECTROMETER PRISM Polished surfaces 18 
mm. x 30-mm. — flat to % wave length. 


Stock #30,143-Y $8.25 ppd. 


BRASS TUBING 


2 pieces, 3” long, slide fitting. Blackened brass. 
I.D. 1-3/16". O.D. 1-5/16”. 


Stock +40,165-Y $1.75 ppd. 


30-day Money Back Guarantee 
as with all our Merchandise! 





BE SURE TO GET FREE CATALOG “Y” 
Fantastic variety—never before have so many 
lenses, prisms, optical instruments, and compo- 
nents been offered from one source. Positively 
the greatest assembly of bargains in all America. 
Imported! War Surplus! Hundreds of other hard- 
to-get optical items. Write for Free Catalog “Y." 











SATISFACTION GUARANTEED! 
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OPTICAL FLATS 


Pitch Polished, Beral Coated 


Rectangular shape 
1%” x 1K" 

Y% wave $1.75 ea 

Y% wave $4.50 ea. 
Postpaid. 


Elliptical shape 
Heavy edges to minimize 
temperature effects. 
14%” minor axis. 
Y% wave $4.00 ea. 
4, wave $6.50 ea. 
Postpaid. 
BERAL COATINGS 
teristics as aluminum 
durabie — not over-coated 
without harming glass surface 
Beral coating telescope mirrors: 4” 
75, 6”- $3.50, 8”- $4.50, 10”- $6.50, and 12% 
75 each, f.o.b. Skokie. 


LEROY M. E. CLAUSING 
2038 MONTICELLO AVE. 





same optical charac 
mechanically 


? 


$ 
$9 


more 
may be removed 
f Prices for 
diam 


SKOKIE, ILL. 











THE MARK III 


Sidereal Telescope Drive 


Zodine Synchronous Motor, Auto 


matic Clutch, Automatic Sidereal Time 


Circle requiring no calculation for loca- 
tion of objects, R.A. Indicator, Sidereal 
Time Indicator, Lifetime Quality, Pre- 
cision Fabrication. 
Ramsden Eyepieces 
Declination Circles 
Hour-Angle Circles 


Write for price list 


H&W OPTICAL CO. 


654 Milwood Ave., Venice, Calif. 

















=—_ —s > 
ELESCOPE MAKERS 
+ 
Everything for the Amateur ; 
3 KITS $4.50 up} 
; Thousands of our customers with no special § 
S training have built powerful precision tele 5 
9 scopes with our quality supplies, instruc 
tions, and guidance 
Send for Complete Instructions, 10c¢ ; 
‘ ALUMINIZING 
2 Superior Reflecting Surface. 
Guaranteed not to peel or blister ; 
‘ 
; MIRRORS MADE TO ORDER 
: MIRRORS TESTED FREE ‘ 
. EYEPIECES PRISMS 
5 CELLS BINOCULARS 
J 
PRECISION 
‘ TRI-TURRET 
Holds 3 standard 1%” : 
O.D. eyepieces. Smooth 
turn to grooved notch 
aligns eyepiece pre b 
$ cisely, ready to focus 
4 for various powers. > | 
Suitable for reflectors 4 
9 or refractors. $15.75 ; 
. | 
$ : 
5 
§ 4 
‘ : 
P > 
: ‘ 
ORTHOSCOPIC EYEPIECES 
: HIGHEST QUALITY @ MADE IN U.S.A. 
Four-element design with fluoride-coated 
lenses, gives a wide flat corrected field. P 
Standard 14%” O.D.—E.F.L. 6-8-12-16-24 4 
i ctivshbsesinee sas seo Postpaid $15.95 
Write today for FREE Catalog. 
. . 7. 
Precision Optical Supply Co. 
$ 1001-H East 163rd St., New York 59, N. Y. 
& 











GLEANINGS FOR ATM’s 


CONDUCTED BY ROBERT E. COX 


A Wipe-FIiELD TELESCOPE WITH SPHERICAL OPTICS 


TILIZING a doublet lens to 

rect the aberrations of a spherical 
mirror, the writer has designed and con- 
structed a small f/8 telescope for visual 
use. The lens has considerable negative 
power, so that it serves as a Barlow lens 
as well as a corrector. 

The lens is 2” in diameter, placed 6’ 
inside the mirror’s normal focal point. 
Extremely small star images are 
duced, and difficult double stars can be 
separated at surprisingly low power. With 
an Erfle eyepiece, images are sharp and 
colorless over a wide field. 

Usually, the construction of an op- 
tically corrected, compact telescope pre- 
sents some difficult problems for the ama- 
teur. Short-focus paraboloidal mirrors 
require increased accuracy of zonal 
measurements, as shown by this table for 
the conventional Foucault test: 


cor- 


’ 


pro- 


Tolerable error 
of knife-edge 


Focal ratio 
of mirror, 


F/D reading, in inches 
{/3 0.006 
{/4 0.010 
{/6 0.023 
[/8 0.041 
For example, to verify the figure ac- 


curacy of an {/4 paraboloidal mirror of 
any diameter, the knife-edge setting 
must be read to 1/100 of an inch. 

Even assuming that the spherical aber- 
ration of a short-focus mirror can be 
perfectly corrected, there is always the 
matter of off-axis aberrations, which in- 
crease rapidly as the focal length is re- 
duced. An excellent discussion of these 
aberrations is contained in the article by 
James G. Baker in Amateur Telescope 
Making—Book III. The following table, 
adapted in part from Dr. Baker’s article, 
gives the size of the field outside of which 
“the comatic flare becomes of such a size 
as to be apparent over the graininess of 
the [photographic] emulsion or larger 
than the seeing disk.” 

Focal ratio Diameter of 
good field, 


of mirror, 


F/D in inches 
{/3 0.36 
f/4 0.64 
{/6 1.44 
{/8 2.56 
Again, the dimension listed is inde- 


pendent of the absolute size of the instru- 
ment. 

A well-known expedient for increas- 
ing the angular field of a Newtonian re 
flector is a neutral doublet correcting lens 
focus. Lenses of this type are 
used with the Mount Wilson and Palo- 
mar telescopes and other large reflectors. 
It has been pointed out by Baker and 
by C. G. Wynne, however, that such a 
doublet cannot correct spherical aberra- 


near the 
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tion, coma, and astigmatism simultane- 
ously if the spherical aberration is al 
ready corrected at the primary. 

Therefore, in the reflector-corrector de 
signed by Baker, spherical aberration is 
introduced into the system by a figured 
plate, permitting subsequent complete 
correction by the lens. This arrangement 
has been used to adapt a conventional 
paraboloid to wide-angle photography 
(see Sky and Telescope, January, 1954, 
page 73), but it does not lend itself easily 
to amateur use. 

In the design presented here, ordinary 
achromatism is achieved by the use of 
closely spaced elements of crown and flint 
glass, while the radii of the four surfaces 
have been adjusted to cancel the spheri- 
cal aberration and coma of the primary 
mirror. The secondary spectrum  (ex- 
pressed as a fraction of the over-all focal 
length of the system) introduced by the 
power of the lens is less than half that of 
a comparable refractor, that is, an achro- 
mat having an aperture and focal length 
equal to the equivalent focal length of 
the new system. 

The diagram shows the optical arrange- 
ment, which in my case incorporates a 
6-inch spherical primary with a_ focal 
length of 24”. The correcting lens is 
mounted in a tube that also contains 
the diagonal mirror. The first element 
(nearest the primary) is made of ordinary 
while the second 
(It should be 


crown glass, 517645, 
element 


is flint, 649338. 





Only spherical optical surfaces are 
used in this compact reflector con- 
structed by Robert T. Jones. 
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The optical system of Mr. Jones’ telescope drawn to one-quarter of the scale of the actual instrument. 


noted that this arrangement is the reverse 
of that in the conventional Barlow lens.) 

Radii of the four surfaces have been 
computed for positions of the lens 5 
and 6” inside the focus of the primary 
and for a fixed amplifying ratio of 1.92 


” 


to |: 
Inches Radii of curvature 
inside in inches 
focus Ry Re R3 R4 
5 —8.33 3:74 2:98 5.73 
6 —12.69 4.11 3.54 6.76 
Although the radii in the table were 


worked out for a primary focal length of 
24” (equivalent focal length 46”), they 
may adapted to larger or smaller in- 
struments by a proportionate scaling fac- 
tor. For the particular amplifying ratio 
chosen, the (Gaussian) rays emerging 
from the crown lens into the 
tween the elements are parallel to the 
optical axis, so the correction is not ex- 
tremely sensitive to the spacing of the 
components. 

The calculations were made first 
thin-lens theory and then verified in 
several instances by Seidel sums for the 
individual surfaces, allowing a_ thickness 
of 0.33” for each element. The reader 
interested in the methods employed in 
calculations should consult the 
by C. G. Wynne in the Proceed- 
ings of the Physical Society (London), 
62, 360B, December, 1949. 

In my first experiments with this de- 
sign, a 1.4” lens was placed only 4” in- 
side the focus (20” ahead of the primary). 
The lens was made from standard blanks, 
using a small lathe and a miniature 
Draper-type polishing machine. Careful 
fine grinding and polishing resulted in 
spherical curves that required hardly any 
figuring. The {/4 spherical 
I believe, easier to make than 
the conventional [/8 paraboloid. 

The necessity of precise collimation in 
any compact optical system was forcibly 
demonstrated by the first observations 
with the newly assembled instrument. In 
my later experiments, the optical axis of 
the mirror has been permanently set by 


be 


space be- 


by 


such 


article 


corrective 
primary 


an aluminum ring machined so as to 
make a narrow contact with the optical 


surface just inside the mirror’s edge. This 
Ting, together with the spider support- 





ing the secondary-lens tube, was then as- 
sembled permanently in the main tube 


with the aid of a machined jig. 


The latter consists essentially of a steel 
tube threaded at one end to screw into 
the lens cell, and having disk at the 


other end to hold the mirror ring in posi- 
tion. The ring and the spider are bolted 
in the main tube while still attached to 
the jig. Since the jig is made to run true 
on the lathe, it insures alignment. 

This first telescope, however, not 
definitely superiox well-corrected 
Newtonian of the same equivalent focal 
length, since the angular field was not 
noticeably wider and some color and de- 
focusing were apparent at the edges of 
the field. 


was 
to a 


oO" in 


corrector, 
inside the pri 


When a_ larger 
diameter, was installed 6” 
mary focus, these defects were removed— 
the field curvature was reduced and the 
correction the remaining aberrations 
was extended over a wider field. It was 
found that a 1.6” aperture stop in front 
of the 2-inch lens caused no obvious loss 
of performance, that the corrector 
could probably be made that size ad- 
vantageously, for there would be less dif- 
fraction and loss of light. 

Since completion of this second modi- 
fication, further studies the design 
have indicated that, for particular ampli- 
fying ratios, a cemented doublet would 
reduce coma over a wide field to values 
below Baker's limit. ‘The cemented de- 


of 


so 


of 





degree. 
The Barlow gives magnification up to sli 
It is achromatic, coated, and mounted to the 


combination gives the equiva 


$15.00 
$14.75 


10.5-mm. 
7T-mm. 


28-mm. 


16.3-mm. (Erfle) 


Telescopics 


1000 North Seward Street 
Los Angeles 38, Calif. 


Read This Advertisement 


Here is a combination of a Barlow and a particular ocular which gives outstandin 
It consists of our new Barlow and our 16.3-mm. (3%4” focal length) Erfle eyepiece. 
Barlow was not specifically designed to work with this epepiete, 
All images are sharp and hard to the very edge of the 


ghtly 
The modified Erfle goles has a field of 75 degrees with excellent eye relief. 


ent focal length of slightly under 6 mm. 
far superior to any shorter focal length ocular of equivalent magnification. 


The Barlow sells for $16.00 postpaid, and the Erfle for $14.75 postpaid. 
teed to perform as stated above or money refunded. 


ORTHOSCOPIC OCULARS—AIl hard coated, standard 1'%4-inch outside diameter. 


Warranted to equal or surpass any oculars obtain- 


Finished 


results. 
hile the 
it does so to an astonishing 


over three times that of the ocular alone. 
. Standard size of 1.250 inches. 

The 
Many users state it is 


Both are guaran- 


$17.25 
$16.00 


4-mm. 
Barlow 3x 


$16.25 
$17.25 


able anywhere or money refunded. 


mirrors, mirror. kits, spiders, elliptical 


ats, focusing devices, aluminizing. 


Send for catalogue. 























Magnusson Heavy-Duty Mounting 


1 
2 


9 


State 


Aluminum Brass 
5” circles, set of two $12.00 $15.60 
6” circles, set of two $13.00 $16.90 
8” circles, set of two $20.00 $26.00 


Look at these features — 

Latitude adjustment. 
1%” x 17” declination shaft. 
Ball- bearing polar-axis shaft, 1%” 

” on south end x 12” long. 
clock drive. 
High tensile aluminum black-finish castings, 
solid-steel shafts. 
11-pound cast-iron balance weight. 
Locking screws on polar and declination axles. 
5” brass setting circles with pointers. 
Weight approximately 38 pounds complete. 
Custom-made saddle to fit your telescope. 
size of tube, up to 12”. Tripod not included. 
With setting circles $125.00 f.o.b. Arvada 
Without circles $96.00 f.o.b. Arvada 


SETTING CIRCLES — State hole sizes. 


on north end 
Suitable for 


with 


0. MAGNUSSON 
14560 West 52nd Ave., Arvada, Colorado 
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Precision Diagonals 


You will get the best possible performance 
from your telescope with one of our clear 
fused quartz diagonals. Accuracy guaran- 
teed 1/20 wave. 

$11.00 


Ellipse 1.25” x 1.77” 
Ellipse 1.5” x 2.12” $14.00 
Pyrex diagonals, 4% wave accuracy. 
Ellipse 1.25” x 1.77” $ 5.00 
Ellipse 1.5” x 2.12” $ 8.00 
Aluminum coating $1.00 extra. 
Send for our complete list of supplies, 


quartz mirrors, blanks, oculars, 
coatings, and accessories. 


EG&G WwW OPTICAL CO. 
2406 E. Hennepin Ave. 
Minneapolis 13, Minn. 











4444444 DELUXE PYREX +44+4++4+ 


Reflecting Telescope Kits 
Our kits have PYREX_ mirror blank, 
PYREX tool the same thickness, ample sup- 
ply of optical quality abrasives, fast polishing 


cerium oxide, red rouge and pitch. Packed 
in metal cans 
Size Thickness Price 
44" 4" $ 6.00 
6” ad $10.50 
8” 14” $18.75 
10” 134” $33.65 
1244” 2,4" $59.95 


ADD POSTAGE: Ist and 2nd postal zones 
from Detroit, add 5%; 3rd and 4th, add 
10%; 5th and 6th, add 15%; 7th and 8th, 


add 20%. Or we will ship C.O.D. 
Send for free catalog of supplies, 


accessories, and refracting telescopes. 


ASHDOWNE BROS. 


18450 Grand River Detroit 23, Michigan 
4444444444444444444444444444 











Build Your Own Telescope 
QUALITY KITS 


We carry a full stock of eyepieces, prisms, 
mirror cells, eyepiece holders, finders, and 
mountings. 


COMPLETE MIRROR REFICURING SERVICE 
NO CHARGE FOR TESTING YOUR MIRROR 
Mirrors ground to order. 


ALUMINIZING 
with extra hard quartz coating. 


FREE Catalogue. Instructions, 10¢. 


GARTH OPTICAL COMPANY 
Box 991 Springfield 1, Mass. 








LOW-EXPANSION 
ELLIPTICAL DIAGONALS 
Aluminized, 4% wave. 
Minor Axis 
ye 


: ‘ ° . ° - $3.75 

\ ° ° ° ° 3.75 
1%” 5.00 
1%” . . ° ° ° 6.50 

MODIFIED RAMSDEN 


EYEPIECES 
, %”", 1%", 2”, 3”, and 4” focal lengths. 


Attractively mounted in 14” O.D. 
aluminum bushings. 


$5.50 each, $14.00 per set (any 3) 


we 


silicon- 


VERY FINEST WASHED ROUGE for 
the final stages of polishing and figuring. 
In 4 oz. jar (wet)...... $1.80 


Write for free catalog. 


NYE OPTICAL CO. 


2100 Cherry Ave., Long Beach 6, Calif. 
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sign requires that the flint element be 
placed nearest the primary, so its sur- 
faces are Ry and Rg. Using the same types 
of optical glass as in the previous lens, 
and with the elements finished to a thick- 
ness of 0.33”, the cemented design re- 
quires the following radii: Ry —7.58”, 
Ro —3.32”, Rg —3.32”, Ra +10.50”. This 
corrector is to be placed 6” inside the 
focus of a spherical mirror having a 24” 
focal length, and gives an amplifying 
ratio of 2.5 to 1. 


How LITTLE 


MATEUR mirror makers often need 
to know how little of a particular 
abrasive will satisfactorily grind a surface. 
Although it is true that some of the best 
cooks do the least measuring, nevertheless 
the inexperienced usually find definite- 
ness quite helpful. 
From previous experience I have 
determined the values in the following 
table showing the suggested minimum 


Abrasive 

41” 6” 
Carbo #60 — — 
Carbo #80 2.9 5.7 
Carbo #120 1.9 3. 
Carbo # 220 a r 
Carbo # 280 0.6 es 
Carbo #400 0.3 0.6 
Alundum #600 0.2 0.3 
Emery #305 0.1 0.2 


quantities of dry abrasive to be placed on 
the lower disk prior to the addition of 
water. The quantities refer to single 
grinding spells or wets. Each grinding 
stage consists of many wets, using an 
abrasive of one particular size. 

There are many variables that affect 
the efficiency of a wet, including pressure, 
length of stroke, speed of stroke, rate of 
rotation of the work, and the amount of 
moisture used. Quantities less than those 
given will reduce efficiency, making extra 
working time necessary on each stage. 
Amounts three times those listed in the 
table should be considered excessive. 
Grinding action takes place due to the 
abrasives rolling between the glass sur- 
faces, and heavy charges of grits cushion 
and slow down the cutting action. This, 
like too little grinding material, means 
more wets and lost time. 

The amounts shown for the 
mirror were determined by the formula: 


V = 16.39 x 0.0376 D/d, ~- — - 


V being the desired volume in milliliters, 
d the grain size in inches of No. 400 grit, 
and D the size in inches of the abrasive 
grain under consideration. The 0.0376 
cubic inch is equivalent to the } tea- 
spoonful recommended by Allyn J. 
Thompson for No. 400 (Making Your 
Own Telescope, page 44). The formula 
can be reduced to V = 761 D. For mirrors 
other than 6-inch, the amounts listed 
were determined by the ratio of the area 
of a 6-inch to other mirror sizes. 


6-inch 
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Minimum Quantity in Milliliters 





As many readers know, results similar 
to mine may be achieved, theoretically at 
least, with a Cassegrainian type of re- 
flector. The present design, however, 
with only spherical surfaces, permits this 
theoretical performance to be approached 
more closely in an instrument that can 
be easily made by the amateur. (Commer- 
cial rights are reserved by me.) 

ROBERT T. JONES 
840 Lincoln Ave. 
Palo Alto, Calif. 


ABRASIVE? 

A glass test tube graduated in tenths 
of a milliliter is obtainable from a local 
druggist. Be sure that it is well washed 
out, dry and warm each time you change 
to a finer grade of grit, so there can be no 
contamination of one abrasive by an- 
other. 

After the dry abrasive has been placed 
on the bottom disk, water is mixed with 
it, and the mixture is evenly distributed 
Grain Size 
in Inches 














8” 10% 121” 

15.8 24.7 38.6 0.0117 
10.2 15.9 24.8 0.0075 

6.7 10.4 16.2 0.0049 

3.9 6.1 9.6 0.0029 

2.0 3.2 5.2 0.00156 
Ll oo? 27 0.00081 
0.5 0.7 1.1 0.00033 
0.3 0.4 0.7 0.000197 

Complete Telescopes 
F . | Our Latest 






| with 
. Dual Finder 
that swings 
to either side 
of eyepiece. 
Find object 
with ease, 
east or west 
of your 
meridian. 
eo 


For details and 
price list, write 


Ml aN 


Cc. C. YOUNG CO. 


25 Richard Road, East Hartford 8, Conn. 


PAI) caezons, te, 
PASO NN 


Reg. U.S. Pat. Off. 


Your mirror may now have the same 
aluminum and quartz over-coating, with high 
reflection, durability, and guaranteed perma- 
nent adhesion, that we are giving Cave Optical 
Co. for the Astrola telescopes. Your mirror 
will be carefully packed and on the way back 
to you within 24 hours. 
$6.50 
$8.50 


Prices are f.o.b. Los Angeles. 
Since 1933 
PANCRO MIRRORS, INC. 
Research and Production Laboratories 
2958 Los Feliz Blvd., Los Angeles 39, Calif. 

















10-inch...... 
LEON: 5.3.0:0 


6-inch...... 
eS 


























Yi 











witi: your finger. The proper amount of 
water is determined by making a few 
grinding strokes and observing the degree 
of translucence of the mixture. For all 
stages except the last, there should be 
a slight translucence discernible through 
the upper disk at the beginning of a wet. 
As the grinding progresses and the 
abrasive is broken down, the mixture be- 
comes totally opaque. When it becomes 
“muddy” instead of “sandy,” it is time to 
wash off the mixture. In using extremely 
fine powders, such as emery No. 305, 
there should be a decided translucence or 
semiopaqueness at the beginning of a 
wet. Too watery a mixture (with great 
translucence), or the protracted working 
of a broken-down abrasive, might result 
in sticking of the surfaces being ground, 
a dangerous event. 

\s for the number of wets for each 
erade of abrasive, a good guide is Thomp- 
son's recommendation of six to 10 wets 
for each stage of carbo after roughing out 
is completed, and about five wets for No. 
305 emery. As is pretty well known, 
careful workers do not terminate rough 
grinding until the sphericity of the curve 
is good, and in fine grinding they do not 
go on to a finer abrasive until 60 minutes 
of actual stroking has taken place. 

The table is based on using pyrex mir- 
rors and pyrex tools while grinding, al- 
though a_ plate-glass tool should make 
little difference. Few amateurs grind 
plate-glass mirrors these days, but if such 
faster-cutting glass is used the suggested 


amounts still apply. It is better to grind 
extra and have no pits than to skimp or 
cut down on the grinding and end up 
with a mirror on which a complete polish 
cannot be obtained. 

In the roughing-out stage, up to No. 
120 carbo, the use of chordal strokes will 
require less material than the amounts 
listed in the table; the table is calculated 
for grinding sessions when center-over- 
center strokes are employed with an un- 
channeled tool. 

If a channeled tool is used, the abrasive 
quantity will have to be greater, but the 
matter of translucence is the same as for 
an unchanneled tool. It is difficult to use 
too much abrasive with a channeled tool, 
for excess grits are immediately pushed 
into the channels. Such a tool also results 
in a better edge; at best the unchanneled 
tool produces a_ slightly turned-down 
edge as tested under the angle-of-inci- 
dence setup. 

How much turned edge can we tolerate 
before going on to polishing? I found 
that if a light, single flick of the finger at 
the extreme edge zone would temporarily 
make the reflection from that zone 
brighter than the reflection from the cen- 
ter zone, then the mirror could go into 
polishing with assurance that the edge 
would come out right on a good hard 
lap. Many mirror makers depend on this 
simple test. 

KELVIN MASSON 
338 Plaza Ave. 
St. Louis 21, Mo. 








=] 


TRIPLES SCOPE 
PERFORMANCE! 


Sharper images, wider field, more light 
at higher powers! A startling state- 
ment positively proven in 16-page 
telescopic educationai matter, plus 
many helpful hints, sent free on re- 
ceipt of self-addressed long envelope 
bearing 9c return postage. 

First, the Goodwin Resolving Power lens 
placed in front of eyepiece gives three 
times the magnification on each b: 
lengthening your primary focal lengt 
angle up to three times, yet extends eye- 
piece out no more than two inches from 
normal. This alone sharpens definition. 


Next, by achieving your highest powers 
on more _ comfortable low-power  eye- 
pieces, you lessen image deteriorations 
due to short-focus acute bending of the 
convergent beam, since all usual eye- 
pieces are f/l or less. Again sharper 
images from this highest precision lens. 


Third, you get greater illumination and 
wider field by relieving tiny aperture 
restrictions of higher-power eyepieces. 

The Resolving Power lens is achro- 
matic, coated, gives flat field sharp to 
the edge. Here is astonishment! Price 
$17.50 in 4” long adapter tube fitting 
standard 144” eyepiece holders ONLY 
(also adaptable to Unitrons. State 
if Unitron). Money back if not 
positively thrilled after two weeks 
trial! Used and praised by legions! 
No COD’s— Colleges and Observa- 

tories may send purchase order. 


FRANK GOODWIN 


345 Belden Ave., Chicago 14, Ill. 

















ASTROLA Reflecting Telescopes 


Standard Model ‘‘A”’ 6-inch ASTROLA, f/8, 
complete with 3 oculars (72x, 180x, 315x) 


$295.00 





STANDARD MODEL “A”, 6-inch 
STANDARD MODEL “B”, = 8-inch 
STANDARD MODEL “C’’, 10-inch 


good to wave length or better. 


REFIGURING MIRRORS 


your mirror. Diagonal also provided. 


6-inch $35.00 
8-inch $50.00 
10-inch $75.00 
12-inch $120.00 


Refiguring, aluminizing, and quartz coating 


AMERICAN MADE 


$295.00 
$375.00 
$475.00 


These instruments are fully portable—as they can be assembled or taken down in three 
minutes. Each comes with three of the finest oculars. The equatorial head and stand are 
of cast aluminum. The fiberglass tube is made by W. R. Parks. Optics are corrected to '/g 
wave or better and are quartz coated. ASTROLAS will resolve double stars to the Dawes 
limit. Clock drives, rotating tubes, setting circles furnished at additional cost. 


ARE YOU SATISFIED WITH YOUR PRESENT MIRROR? 


If your mirror does not give the fine performance you need for satisfactory observing, the 
expert opticians at Cave Optical Co. will refigure it at a reasonable price, or offer you a new 
precision-ground pyrex mirror. Whichever you choose, your mirror will have a fine figure. 


PYREX MIRRORS 


New pyrex mirrors, aluminized and coated. 
Diagonal also provided. 


6-inch $60.00 
8-inch $92.50 
10-inch $160.00 
12-inch $250.00 


All prices F.O.B. our plant, Long Beach, Calif., and subject to change without notice. 
Send for catalogue. 


CAVE OPTICAL COMPANY 


4137 E. Anaheim St., Long Beach 4, Calif. 
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AMERICA’S FIRST CHOICE IN A LIGHTWEIGHT EQUATORIAL 
The UNITRON 2.4-inch Equatorial Refractor 


Here in one instrument are combined the optical 
advantages of the refractor, the convenience of the 
equatorial mounting, and the portability of a light- 
weight model. 

Since it is a UNITRON, it can boast of an optical 
system of unexcelled performance, which produces 
images of startling clarity and definition. And like 
every UNITRON Equatorial, it is equipped with velvet- 
smooth, slow-motion controls for both right ascension 
and declination. 

The UNITRON 2.4” Equatorial Refractor is priced 
at only $225, complete with 5 eyepieces, view finder, 
choice of UNIHEX Rotary Eyepiece Selector or star 
diagonal and erecting prism system, sunglass, and cabi- 
nets. Using our Easy Payment Plan, a down payment 


INSTRUMENT 


204-206 MILK STREET 


of only $22.50 is required and you have 12 months to 
pay the balance. The companion UNITRON 2.4” 
Altazimuth model is only $125 complete, and requires 
only $12.50 down. 

Extra accessories offered include the DUETRON 
Double Eyepiece (illustrated in the photo above), 
Astro-Camera 220, and the sun projecting screen. 
Four extra eyepieces are available to bring to nine the 
number of magnifications possible with _ this 
instrument. 

The UNITRON 2.4” models are but two of the 
many famous UNITRONS that you have heard so 
much about. Don’t miss out on the fine observing — 
treat yourself to a UNITRON. 


See the back cover. 


DIVISION of UNITED SCIENTIFIC CO. 
BOSTON 9, MASSACHUSETTS 
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MANY UNITRON MODELS 
TO CHOOSE FROM 





Telescope Accessories by UNITRON 
































UNITRON Telescope Accessories and Components are all standard equipment in UNITRON _ 1.6" ALTAZIMUTH ($7.50 Down) $75 
Refractors and are therefore of the finest quality obtainable. Items available include objec- WH SPNEIENS NE eee: Se ae 
tive lenses, eyepieces, view finders, sun projecting screens, star diagonals, and the famous un tiaee a ee goye $125 
E : eyepieces tor x, 72x, 50x, 35x 
UNIHEX and DUETRON. All are illustrated, described, and priced in the UNITRON Catalog. 2.4” EQUATORIAL ($22.50 Down) $225 
with eyepieces for 129x, 100x, 72x, 50x, 35x 
3” ALTAZIMUTH ($26.50 Down) $265 
with eyepieces for 171x, 131x, 96x, 67x, 48x 
3” EQUATORIAL ($43.50 Down) $435 





RACK-AND-PINION FOCUSING MECHA- 
NISMS: Shown above, left to right, Standard, De 
Luxe, and Super Models. Prices include long draw 
tubes with eyepiece holders for both 24.5-mm. and 
14%” O.D. eyepieces. The Super model can, in 
addition, hold our giant 60-mm. f.1., 58-mm. O.D. 
eyepiece. The Super and De Luxe Models have 
locks for both the drawtube and focusing sleeve. 
Shipped postpaid. 


| C 








Standard Model............ Only $12.50 
De Luxe Model............. Only $28.50 
Super MRGUl 6 oscc i sstxceses Only $44.50 


Couplings have outside diameter 2%,”. For the 
above with coupling to fit 345” I.D. tubing, add 
$3.00. For heavy coupling (which also acts as a 
counterbalance) for 434” O.D. tubing, add $9.50. 
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L. to R.: (1) 23.5-mm. 6x finder; (2) 30-mm. 8x finder; (3) 42-mm. 10x finder 


1. VIEW FINDER (As used on UNITRON 2.4” 
Equatorial): 23.5-mm. (.93”) achromatic objective, 
6x eyepiece with crosshairs. Chromed brass tube. 
Mounting brackets with centering screws. 


Only $8.50 postpaid 
2. VIEW FINDER (As used on UNITRON 3” 
Refractors): 30-mm. (1.2”) coated achromatic ob 


jective and 8x eyepiece with crosshairs. Other de- 
tails as in View Finder 3. 


Only $10.75 postpaid 
SUN PROJECTING SCREEN APPARATUS: 


White metal screen with matching black metal 
shade. Chromed brass extension rod with mount- 


ing brackets. 
Only $13.50 postpaid 
Only $15.75 postpaid 


Set with screen 6” x 6” 


Set with screen 7” x 7” 


3. VIEW FINDER (As used on UNITRON 4” 
Refractors): 42-mm. (1.6”) coated achromatic air 
spaced objective. 10x eyepiece with crosshairs 
Duraluminum tube finished in white enamel. Dew 
cap. Furnished with mounting brackets with cen 
tering screws for collimation. This finder also 
makes an excellent hand telescope for spectacular 
wide-field views of the sky. 


Only $18.00 postpaid 
EQUATORIAL MOUNTING and TRIPOD: 
Complete with slow-motion controls for both dec 


lination and right ascension, setting circles and 
verniers, and many other features. 


As used on UNITRON 3” Refractor $198 
As used on UNITRON 4” Refractor $370 


(These prices are f.o.b. Boston) 


INSTRUMENT DIVISION OF 


UNITED SCIENTIFIC COMPANY 


204-206 MILK STREET - BOSTON 9, MASSACHUSETTS 





with eyepieces for 200x, 131x, 96x, 67x, 48x 
3” PHOTO-EQUATORIAL ($55.00 Down) $550 
with eyepieces for 200x, 171x, 131x, 96x, 67x, 48x 
4” ALTAZIMUTH ($46.50 Down) with $465 
eyepieces for 250x, 214x, 167x, 120x, 83x, 60x 
4” EQUATORIAL ($78.50 Down) with $785 
eyepieces for 250x, 214x, 167x, 120x, 83x, 60x, 38x 
4” PHOTO-EQUATORIAL ($89.00 Down) $890 
eyepieces for 250x, 214x, 167x, 120x, 83x, 60x, 38x 
4” EQUATORIAL with clock drive $985 
($98.50 Down), new Model 160V 
4” EQUATORIAL with clock drive $1075 
and metal pier ($107.50 Down), new Model 166V 
4” PHOTO-EQUATORIAL with clock $1175 
drive and astro-camera ($117.50 Down), with eye 
pieces for 250x, 214x, 167x, 120x, 83x, 60x, 38x, 25x 
4” PHOTO-EQUATORIAL with clock $1280 
drive, pier, astro-camera ($128.00 Down), eve 
pieces for 375x, 250x, 214x, 167x, 120x, 83x, 60x, 
38x, 25x 
Higher- and lower-power eyepieces available for 
all models. Prices include basic accessories, tripod 
and mounting, fitted wooden cabinets, and operating 
instructions. Additional accessories available to add 
further to your observing pleasure. All UNITRON 
instruments are fully guaranteed for quality, work- 


manship, and performance, and must meet with your 
approval, or your money back. 


Get UNITRON’S FREE 


Observer's Guide and Catalog 


on Astronomical Telescopes - 





This valuable 38-page book 
is yours for the asking! 


With the artificial satellite and space travel 
almost a reality, astronomy has become 
today’s fastest growing hobby. UNITRON’'S 
new handbook contains nr poee illustrated 
articles on astronomy, observing, tele- 
scopes and accessories. Of interest to 
beginner and advanced amateurs alike. 














Contents include — 


¢ Observing the sun, 
moon, planets and 
wonders of the sky 


© Constellation map 
¢ Hints for observers 
e Glossary of telescope terms 
e How to choose a telescope 


¢ Amateur clubs and research 
programs 


UNITRON 


of UNITED SCIENTIFIC CO 





204-6 MILK STREET ° BOSTON 9, MASS 






Please rush to me, free of charge, UNITRON’S new 
Observer's Guide and Telescope Catalog. 


INI  siiccus ncaucdudtwes ev uveumeseaerdanestiane g 
MR cccinrdccdexconenersusdceusesheaanareeeen - 
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ON THE PROBLEM OF CHOOSING A TELESCOPE 


The choosing of a personal telescope 
nowadays must be very difficult for any 
newcomer to the field of astronomy. Thirty 
years ago when we ourselves became ama- 
teurs there was not any “Sky and Tele- 
scope” magazine to bedazzle our eyes every 
month with its host of instrumental offer- 
ings for every purse and purpose. Back 
in those practically prehistoric times you 
could arrange to have a refractor custom- 
built at home or abroad, or you could make 
yourself a reflector if you had heard of 
the wonderful new book just published by 
the now legendary A. G. Ingalls, called 
“Amateur Telescope Making.” Since there 
were almost no war-surplus items, a great 
many of us got our first glimpses of the 
sky through some battered spyglass from 
a dusty pawnshop. 

Today your choice is wide indeed, but 
choosing is not easy. Should it be a reflec- 
tor or refractor? Should you buy a lot of 
aperture and skimp on mounting, or vice 
versa? Should you make part of it your- 
self? Should it be portable, semiportable, 
or a permanent job with some sort of 
shelter? How big ought the doggone thing 
to be? What power should it have, and how 
many eyepieces? Above all, since every- 
body says his telescope is wonderful, 
whom can you believe, and what size and 
make are really the best? 

We'd like to talk about size of aperture 
this month. As you know, the larger the 
aperture, the smaller the diffraction image, 
and the greater the resolving power. Theory 
says so, and controlled laboratory tests con- 
firm it for all optical systems of requisite 
quality. Thus one may test a large lens or 
mirror in the laboratory and secure won- 
derful resolution, only to mount it and 
have it prove most disappointing on the 
sky itself if seeing conditions are not right. 
Until quite recently, little thought had 
been given to improving the inherent de- 
fects of the conventional 18th century re- 
fracting and reflecting telescopes. 

It took 50 years for the simple reflector 
of Newton, and the compound ones of 
Cassegrain and Gregory, to come into use, 
and about a century to perfect the so-called 
achromatic lens. At the turn of the 20th 
century, the catadioptric or mixed-lens-and- 
mirror systems of Goerz and Schupmann 
wholly escaped the notice of astronomers, 
while as late as 1930 Bernhard Schmidt’s 
invaluable telescope was invented but went 
begging for many years. Then in 1944 
Maksutov’s classic paper on the all-spher- 
ical catadioptric systems appeared in the 
“Journal” of the Optical Society of Amer- 
ica, but created no noticeable astronomical 
furor. 

In 1946, feeling that something important 
to astronomers everywhere should not be 
overlooked, the Questar project was em- 
barked upon. Eight years and a quarter- 
million dollars later the first Questar 


telescope was sold from our announcement 
in the June, 1954, issue of “Sky and Tele- 
At one stroke the wonderful new 
introduced 


scope.” 


catadioptric optics were in an 


89-mm. photovisual form, and for the first 
time a compound telescope was in regular 
production, with the only f/2 Cassegrain 
design of which we know. 

Without going into the myriad improve- 
ments and elegances of this delightfully 
compact new instrument, we were much 
impressed by the _ better-than-theoretical 
performance of our little artifact. As 
public acceptance grew, others also discov- 
ered that nature indeed seems to favor the 
superfine small aperture. The series of 
lunar photographs taken with their Questar 
by the Davises of Florida, who last De- 
cember were absolute novices at this sort 
of thing, not only astounded us, but, we 
are told, quite astonished the astrophoto- 
graphic experts at Eastman Kodak Research 
Laboratories. 

As the returns gradually reach us from 
Questar owners everywhere, in far places 
and from several continents, it seems that 
their experience with the superfine Questar’s 
3%-inch aperture is often similar. The 
new Questar optics in their short, closed 8- 
inch tube seem able to pierce poor seeing 
like a keen rapier, giving a _ respectable 
image in seeing so poor as to cripple larger 
apertures severely, and in fine seeing are re- 
ported as nearly equaling the performance 
of perfect 6-inch refractors and 8-inch re- 
flectors. This sounds like such a whopping 
claim that we are glad only to be passing 
on what people tell us. To what extent 
the unrivaled observing comfort of Questar 
contributes is hard to say, but it is prob- 
ably considerable. 

A typical experience is that of Mr. M, 
who is executive vice-president of a large 
corporation, and who purchased his first 
Questar in July, 1954. We thought you’d 
like to read two letters from him in our 
files, which we publish with his permission. 


“I expect you will remember me as one of the 
earlier purchasers of Questar. ...I was a novice 
at astronomy at that time although experienced 
with many types of optical instruments. 

“About a year ago I got all fired up with 
enthusiasm and ambition and decided that my 
Questar was not sufficient for my needs—I had 
to have something bigger and better. Conse- 
quently, I purchased a 4-inch refractor (which 
didn’t do a thing that Questar couldn’t do better 
and besides was a major project to set up and 
use), disposed of this, and now own a very good 
8-inch reflector. 

“My Questar had admired by Dr. X, 
professor of astronomy at the college here, so in 
a rash moment I presented it to the school. I 
do not regret this because it is now being used 
in the best possible manner, but I miss it. After 
having experience with the larger instruments I 
now fully appreciate the importance of Questar’s 
ease of operation. I also know that although in 
theory these larger scopes should outperform 
Questar, in practice they don’t always do it. In 
fact, I am wondering if the larger instruments 
are really worth it to the average amateur. In 
September I had a chance to view Mars through 
a large observatory telescope and at the same 
time compare it with a 5-inch refractor. To me 


been 
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there was not a nickel’s worth of difference, and 
Dr. X himself spent most of his time at the 
5-inch. Of course, I realize there is no substitute 
for aperture when it comes to viewing and photo- 
graphing the far-distant and faint objects, but 
as I see it, there is not much useful or interesting 
work that an amateur can do in that field 
anyway.” 

(This letter ended with shipping instructions 
for another Questar, receipt of which Mr. M 
acknowledged Nov. 26, 1956, saying, ‘‘The weather 
here is poor now ... I have learned never to 
judge performance on one night’s viewing.’’) 


Later, on June 15, 1957, 
the following letter from him: 


“Just a note to tell you what excellent results 
I obtained in observing last night. Although the 
moon was full, it was one of the best nights for 
seeing in my experience. 

“At 160 power, Cassini’s division in the ring 
of Saturn was plainly visible, as was the apparent 
shadow of the rings on the surface of the planet 
itself. Two of Jupiter's bands were quite promi- 
nent, with an occasional suggestion of a third. 
When I switched to my 8-inch reflector, I found 
that very little more detail on either of the 
planets could be observed. 

“At approximately midnight, when Lyra was 
approaching the zenith, I obtained the most per- 
fect split of the Epsilon Lyrae pairs that I have 


we received 





This is another moon picture by a Questar owner, 
showing the south central portion of the moon’s disk, 


The prominent 


in the region of Mare Nubium. 
its central 


crater near top center is Tycho, with 
mountain, 


ever observed with any instrument. Although this 
separation of about 2 seconds is well over Que- 
star’s theoretical limit of approximately 1.3  sec- 
onds, I was most gratified, since in my experience 
it is most difficult ever to utilize an instrument's 
theoretical limit.” 


The list of Questar owners is now a most 
impressive one. Many government agencies 
beside the armed services are represented, 
as are industrial users such as Corning 
Glass and Sperry Gyroscope. Men and 
women in all walks of life are Questar 
owners, and many of them are quite dis- 
tinguished persons. Some teachers of as- 
tronomy at schools, colleges, and universi- 
ties are finding Questar so rewarding in a 
number of ways that their large instru- 
ments are only used when unusually fine 
seeing justifies the inconvenience. 

If you, too, have become tired of ccping 
with the burden of large single-purpose 
telescopes, perhaps you would like to learn 
more about the incomparable Questar. Lit- 
erature and details of our time payment 
plan are yours upon request. 

The DeLuxe Questar at $995 and the 
Field Model at $495 are identical but for 
their mountings. 


QUESTAR CORPORATION 


New Hope, Pennsylvania 
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OBSERVER’S PAGE 


Universal time is used unless otherwise noted. 


NORTHERN LiGHtrs USHER IN THE IGY 


BRILLIANT auroral display was 
A widely observed in many parts of the 
United States on the night of June 30- 
July 1, the official starting date for the 
International Geophysical Year. There 
were also auroras preceding this one and 
for several days thereafter, coinciding 
with a high level of solar activity. 

\t Havertown, Pennsylvania, Michael 
J. Morrow noted a large number of sun 
spots on June 30th, and that evening saw 
a rayed auroral band about 10 degrees 
above the northern horizon. Within the 
next hour, by 10:20 p.m. Eastern  stand- 
ard time, the band brightened consider- 
ably and began to pulsate. Long rays 
then appeared, extending upward _ past 
the Big Dipper and near Polaris. By 45 
minutes after midnight, the aurora was 
once again a pulsating band of light in 
the north. 

\ photographic record was kept by 
Walter A. Feibelman at Pittsburgh, Penn- 
sylvania, who first began observing at 
about 10:15 p.m., when a faint greenish 
double arc was visible at the horizon. 
Shortly afterward a corona formed near 
the zenith and some rays were located as 
far south as Scorpius. Flaming aurora 
was seen, the flashes taking about half a 
second to travel from near the horizon 
to the zenith. The display lasted until 
about midnight, and on the following 
three evenings Mr. Feibelman noticed no 
traces of aurora before midnight. 

\ faint reddish streamer, high in the 
northwestern sky, first attracted the atten- 
tion of Cletus Kurtzman, of Mansfield, 
Ohio, at 10:40 p.m. EST, but it faded 
away in a few minutes and the northern 
sky became covered by a mass of whitish 
moving lights. Again flaming aurora was 


seen and the “rippling” persisted dur 
ing the entire subsequent display. A 
coronal aurora formed briefly in’ Her- 
cules. 

Roger J. Cufley, Bloomington, Indiana, 
first noticed the aurora as a “faint, flick- 
ering, greenish glow” at 9:45 p.m. Central 
standard time. In the next 10 minutes 
rayed bands developed, extending be- 
tween 30 and 50 degrees above the hori- 
zon and from azimuth 340° to 65°. The 
streamers west of the meridian were all 
reddish, while those to the east were 
greenish. By 10:35 the auroral activity 
had ended. 

\t Plover, Wisconsin, two homogene- 
ous arcs, about six degrees apart and each 
about half a degree wide, extended from 
due west to northeast early in the eve- 
ning, and soon became the source of 
many rays. Richard A. Phelps reports 
that at 9:30 CST, the sky was “full” of 
aurora with a large, very red spot in the 
northwest and with steady, nonpulsat- 
ing rays reaching from the low north 
to the zenith. These rays were so bright 
as to make it difficult to see any stars in 
Cassiopeia. Mr. Phelps, who had planned 
to take photographs, abandoned _ this 
project to make notes at five-minute 
intervals until 11:10 p.m., “since there 
was such an enormous amount of ac- 
tivity.” 

Rex Powell, Lawrence, Kansas, con- 
cluded that the peak of the display oc- 
curred at about 9:45 p.m. CST, with red- 
orange rays extending through Polaris 
to a height of 55 degrees. At 10:07 he 
observed two arcs, the lower and more 
distant one being only three degrees 
above the horizon, yet extending nearly 
30 degrees east and west of north. 


Stephen Sinotte, Keokuk, Iowa, esti- 
mated that the northern lights covered 
about half of the sky at 10 o’clock in the 
evening. Homogeneous arcs and bands 
predominated, but rayed forms were 
quite strong, and the pulsations were 
fairly rapid. An hour later the activity 
had died down, but homogeneous bands 
were still visible. 

\ call from an amateur radio operaton 
who was having short-wave reception 
troubles prompted Dr. J. R. Otoupalik 
to look outdoors for possible northern 
lights at Greeley, Colorado. He found a 
green-white glow 30 degrees high ex- 
tending 90 degrees along the northern 
horizon. 

Apparently the June 30th display con- 
tinued more-or-less active all night. Ama 
teurs in the suburbs of Boston, Massa- 
chusetts, spent the early morning hours 
of July Ist watching a complete sequence 
of auroral forms, including strong flam- 
ing aurora and a large corona. The 
height of this activity was reached about 
2:00 a.m. EST. 

David E. Grebe, Kaukauna, Wisconsin, 
took the accompanying photograph of an 
aurora he witnessed on June 28-29. Dr. 
Otoupalik reports that the display he 
observed July 4-5 was better than that of 
June 30th; he noted strong flashes of 
light, with Cassiopeia as a backdrop in 
the northeast. Mr. Sinotte believes that 
a greenish glow he saw on July 5-6 was 
of an auroral nature, although it was 
difficult to distinguish it from moonglow 
since there was much haze toward the 
northern horizon. 

Although San Jose, California, is lo 
cated far from the zone of greatest 
auroral frequency, three displays were 
seen there and are reported by Stephen 
W. Bieda, Jr. On the night of the an- 
nual star party of the B and C Observa- 
tory, June 28-29, a pronounced glow was 
seen in the north at 10 p.m. PST; it lasted 
for an hour and a half and was ob- 





Left: At about one o’clock in the morning of June 29th, two nights preceding a more widely observed display, this group 
of auroral rays was photographed in the southeastern sky by David E. Grebe, Kaukauna, Wisconsin. 


Right: The aurora was very bright at 10:30 p.m. June 30th, when Walter A. Feibelman made this picture at Pittsburgh. 
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Follow the Stars 


Wherever You Go 





with a | 


BALSeope 


TELESCOPE 


Now you can enjoy astronomy whenever 
you wish—wherever you are, thanks to 
the excellent portability of the BALscope 
60mm telescope. Why, it’s so compact 
(16Y4” long, weighs 48 ounces) you can 
carry it anywhere, and it can be mounted 
on any pan-head camera tripod with a 
B&L tripod adapter. 

Focusing the BALscope is simple yet 
precise with its unique prism-focusing 
system. Its high light-gathering power 
and lack of stray light enables you to 
observe stars down to the tenth magni- 
tude on moonless nights. Four easily in- 
terchangeable eyepieces ranging from 
15X to 60X provide excellent results— 
from Star Clouds to Double Stars. Of 
course, you'll find the BALscope is also 
the finest terrestrial telescope available. 
You can own the 
BALscope for just 
pennies a day under 
new Time Payment 
Plan offered by B&L 
dealers everywhere. 


$qG-18 per mo. 
$115 cash price 


WRITE for free copy of G-36, “The 
Telescope.” Tells all about the BALscope 
and how it is so ideally suited to amateur 
astronomy. Tells also of many ways your 
family will enjoy the BALscope. 

Bausch & Lomb Optical Co., 

25821 Lomb Pk., Rochester 2, New York. 


PAYMENT 
PLAN 





BAUSCH 6 LOMB 
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served also by Charles Gardiner, Robert 
Cunningham, and James _ Styczynski. 
Three nights later, the last of these 
servers watched a faint glow and some 
rays from 8:40 to 9:10 p.m., and Mr. 
Bieda recorded a very faint auroral glow 
during the hour ending at 11 
Finally, on July 2-3, the San Jose 
teurs saw a more active display, the maxi- 
mum intensity of which was probably 
twilight glow. 


ob- 


p-m. 
ama- 


lessened by 


DEEP-SKY WONDERS 


ULPECULA, a constellation of faint 

stars lying at the foot of the North- 
ern Cross, reaches a favorable observing 
position in northern autumn. skies. It 
abounds in open star clusters, which are 
plotted in Norton’s and the Skalnate 
Pleso atlases, but it is, perhaps, best 
known for a great planetary nebula. 


This is NGC 6853, M27, the famous 
Dumbbell nebula, located at 19" 57™.5, 


It is about 
by 4 in ex- 


+ 22° 35’ (1950 co-ordinates). 
magnitude 7.5, and some 8’ 





Messier 27, photographed by S. R. B. 


Cooke, Minneapolis, Minnesota. 
it, but 
additional 
tele- 


will show no 
the 


as larger 


binoculat 
exhausts 
seen 


tent. A 
instrument 
detail that may 
scopes are turned to it. 
The peculiar shape of this planetary is 
by Strathmore R. B. Cooke's 
camera photograph, but may 
vague in the average 3-inch refractor 
or 6-inch reflector. In a 10-inch the 
Dumbbell is a marvelous spectacle, while 
in the 40-inch reflector of the Flagstaff 
station of the U. S. Naval Observatory, 
it is seen to be like the photograph on 
page 8 of the November, 1956, issue. 
WALTER SCOTT HOUSTON 
Rte. 3, Manhattan, Kans. 
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Astronomy Films 


16-mm. sound, 400-foot reels 
I THE SUN; II THE MOON; 
III SOLAR SYSTEM; IV MILKY WAY; 
V EXTERIOR GALAXIES. 


2 x 2 SLIDES 
35-mm. STRIPS OF SLIDES 


THROUGH 20Q0-I| NCH Ano 
OTHER GREAT TELESCOPES 


Catalogues on request. 
° 
International 


Screen Organization 
18th Ave. North, St. Petersburg 2, Fla. 
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INFRARED ne 


Infrared view- 
ers for seeing 
in total dark- 
ness, are now 
available for 
civilian use! 





Army Model M-2 Snooperscope. Made_ by 
BELL & HOWELL CO. Uses RCA Type 
1P25-A Image Tube. Priced from $50.00 to 


Write for descriptive bulletins list 
applications and price information. 


$125.00. 
ing 


NEW INFRARED 7 
M Y i 
IMAGE TUBES ‘© 


This tube is used in 
250) 


TYPE 1P25-A (left fig.). 
the M-2 Snooperscope above and requires 4,2 
volts direct current (d.c.) for its operation. 
1y” x 4% od 

TYPE 6032 (right fig.). 
image tube. List $150.00. Requires 20,000 
volts d.c., 0.05 milliampere supply. This tube 
is in current use in all U.S. military infrared 
equipment, having superseded the 1P25-A. 
Diagram ~~ simple power supply included. 
Size 2” 4%”. A $120.00 saving—NEW 
SURPLU S. Only $29.95 ppd. 


INFRARED LIGHT SOURCE 
Snooperscope Part #+1364-A. 

Input 6 volts, 5 amperes. Has 

special 534” diameter #A-1529 

glass filter (latest double-glass 

type) and gold-plated reflector. 

Projects a powerful beam of in- 

visible infrared radiation (free 

of all visible light) that illuminates objects 
for infrared viewing (or photography) up to 
a distance of 400 feet. For any infrared sys- 
tem. Complete with bulb. 


Stock #L-5459— BRAND NEW, in original 


Latest type infrared 


factory cartons, with connector cable, only 
$6.95 ppd. 
Stock #L-5462— Slightly used, NEW CON- 
DITION, less connector cable. $4.95 ppd. 
‘ipe., IMAGE TUBE 
Ty POWER SUPPLY 
make ale Snooperscope Part #1450-A. 


Power-pack for 1P25 and 1P25-A tubes (will 
also supply CV-147 tube). Input 6 volts d.c. 
at only 0.33 ampere. Output 4,250 volts d.c. 
and additional focusing voltages. Will operate 
from a single 6-volt dry-cell lantern battery. 
Has off-on switch and focusing control. 
Checked out, “grt and operating with 

ng ge and RCA 1654 rectifier tube. 4% 
; = as ili included. Gov't. cost 
Slightly used, NEW CONDITION. 
Only $7.95 ppd. 


SPECIAL TUBE SOCKET 


TUBE SOCKET FOR 1P25 AND 1P25-A.— 
A hard-to-find item. $1.95 ppd. 


3” 
$92.00. 





All Merchandise Fully Guaranteed 
TERMS: Prices include postage. Cash with 
orders. Well-rated concerns and_ institutions 
(Dunn & Bradstreet)—Net 10 days cash. 


McNEAL ELECTRIC & EQUIPMENT CO. 


4736 Olive St., Dept. ST-9, St. Louis 8, Mo. 




















¥* Japan’s Finest Telescopes 
! now available for 
! American Astronomers @ AX 


ieee £ sore 


This is the 4” Equatorial Telescope which was 
recently manufactured and delivered to Mr. A. T. 
Graves of 9 Synswyck Road, Darien, Connecticut, 
famous industrialist and amateur astronomer, who 
placed a special order for its manufacture during 
his stay in Tokyo. 


No corroding metals of any kind have been used 
and all plating has been applied with special care. 





























‘ ‘ ti " Poa 
Moreover, the objective lens « —<ile ' 
has been corrected using star ae ! 
e ° - 
image tests over a period of a i 

e Td 
four months. This most Achromatic Objectives i 
easy-to-operate medium-size aa poy oe main telescopes, | 
telescope, unsurpassed in 3” C.A. 47.2” F.L. $ 61.50 : 
eg 4’ C.A. 59.1" FLL. $ 137.00 
quality, IS NOW obtainable in Oculars American size barrel. | 
the United States. Orthoscopic (regular type) 4, 6, 9, 12.5, 18, I 
25mm 


$ 14.40 each 
Keliner 6,9, 12.5, 18,25,40mm $ 12.90 each ! 
Huygens I 
6, 9, 12.5, 18, 25, 40mm $ 6.70 each | 
Star Diagonals I 
for use in eye-pieces under 25mm $ 10.90 
Erecting Prisms ! 
for use in eye-pieces under 25mm $ 11.90 | 
Sun Projecting Screen Set $11.90 J 
R (Prices including shipping costs) ! 
The above prices also include ry 
the anticipated import duties I 
so in making remittances 25% 
should be deducted from the I 
listed prices. 





Sole U. S. Distributor 
S. E. Laszlo House of Imports 
25 Lafayette St., Brooklyn 
1. ay 

Prompt Delivery from 
Brooklyn, N. Y 2.4" ~ 
6” for complete refractors 


Established in 1926, Japan's 


Oldest and Largest Firm 
a eae : — a 
Specializing in Astronomical ; ae 
= 
Telescopes ; -=— 
= 
=. 
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PREDICTIONS 
31-September | Psi Ophiuchi 
—19-56.3, 7. Im: C 2:31.6 
F 2:02.2 37. 

August 31-September | Saturn’ 0.7, 
16:26.1 —20404.7, 7. Im: E 4:23.5 —0.3 
—().5 61; F 4:24.9 —0.8 —0.7 78; H 4:01.5 
—14 +0.8 43. Em: H 4:56.2 —1.9 —2.7 
316. See page 504 of the August issue 
further details on the occultation 
Saturn. 

September Beta Scorpii 2.9, 
16:02.9 —19-41.4, 4. Im: H 2:10.3 —1.8 
—1.8 121. Em: H 3:15.7 —0.8 —0.3 243. 


For stations in the United States and Canada, 
usually for stars of magnitude 5.0 or brighter, 
data from the American Ephemeris and the British 
Nautical . Almanac are given here, as follows: eve 
ning-morning date, star name, magnitude, right 
ascension in hours and minutes, declination in de 
grees and minutes, moon’s age in days, immersion 
or emersion; standard station designation, UT, 
a and b quantities in minutes, position angle on 
data for each standard 


OCCULTATION 


August 
1.6, 16:21.6 
—0.2 +1.2 30; 


for 


of 


27 -28 


the moon's limb; the same 
station westward. 

The a and b quantities tabulated in each case 
are variations of standard-station predicted times 
per degree of longitude and of latitude, respec 
tively, enabling computation of fairly accurate 
times for one’s local station (long. Lo, lat. L) 
within 200 or 300 miles of a standard station (long 
LoS, lat. LS). Multiply a by the difference in 
longitude (Lo LoS), and multiply b by the 
difference in latitude (L LS), with due regard 
to arithmetic signs, and add both results to (or 
subtract from, as the case may be) the stand 


ard-station predicted time to obtain time at the 
local station. Then convert the Universal time to 
your standard time. 

Longitudes and latitudes of standard stations 
are; 
A 72° Se + 42°.5 E +-91°.0, + 40° .0 
B 73°.6, 145° 5 F + 98°.0, + 31°.0 
Cc +-77°.1, + 38°.9 G Discontinued 
D 79° 4, + 43°.7 H 120°.0, -+36°.0 


I +123°.1, +49°.5 
PREDICTIONS OF BRIGHT 
MINOR PLANET POSITIONS 


Hygiea, 10, 9.9. September 9, 0:59.6 
+12-02; 19, 0:53.7 +11-34; 29, 0:46.6 
+10-56. October 9, 0:39.2 +10-10; 19, 
0:32.2 +9-22; 29, 0:26.1 +8-35. 

Bruchsalia, 455, 9.7. September 19, 
1:32.7. —15-13; 29, 1:25.7 —15-41. 
October 9, 1:16.88 —15-42; 19, 1:07.7 


—15-11; 29, 1:00.0 —14-04. November 8, 


0:55.0 —12-28. 


Vesta, 4, 6.8. September 19, 1:24.7 
— 3-41; 29, 1:16.66 —4-48. October 9, 
1:07.3 —5-48; 19, 0:58.0 —6-33; 29, 0:49.9 


8, 0:43.7 —7-01. 


its number and the 
At 10-day inter 


—6-58. November 


asteroid’s name are 
at op position. 


After the 
magnitude expected ¢ 


vals are given its right ascension and declination 
(1950.0) for 0" Universal time. In each case the 
motion of the asteroid is retrogr cade: Data are 
supplied by the IAU Minor Planet Center at the 


University of Cincinnati Observatory. 





EXCHANGE 


cents a word, in 
$3.00 


SKY-GAZERS 


Classified advertising costs 20 


cluding address; minimum charge, per ad 


Only one for sale ad per issue for each advertiser 


Remittance must accompany order. Insertion is 


guaranteed only on copy received by the 20th of 


the second month before publication; otherwise, 
insertion will be made in next issue. We cannot 
acknowledge classified ad orders. Sky Publishing 


Corporation assumes no responsibility for state 
ads, nor for the quality 
advertised. Write Ad Dept., Sky 


Harvard Observatory, Cambridge 


ments made in classified 
of merchandise 
Telescope, 


58, Massachusetts 


and 


ALUMINUM TUBING: Sizes 2” through 8”, any 
length. 5”, $1.08 per foot. Write for other prices 
now. Pesco-A, Box 363, Ann Arbor, Mich 

EQUATORIAL MOUNTS Rigid, heavy-duty 
construction. Prices from $21.95 up. Literature 
on request Marvin Stell, 600 E. 5th, Coleman, 
Tex 

TELESCOPE TUBES: Strong, durable, low cost, 
any size, any length. Send 3c stamp for informa 
tion. F. Hudnall, 281 Rosslyn Ave., Worthing 
ton, Ohio 

BEGINNER'S Telescope Kit: $3.00 each, all parts, 
and 3 lenses. Make 8-power astronomical tel 
scope described in September, 1949, Skv and 
Telescope. Frank Myers, 19200 N. Park Blvd., 
Shaker Heights, Ohio. 

SAVE from 15% to 30% on complete Hi-Fi 
package unit, or empty speaker and equipment 
cabinets direct from North Carolina furniture 
factory. Write Daily Manufacturing Co., Dept 
S, Box 888, Salisbury, N. C 

WANTED: Questar State price and condition 

C. Turner, P. O. Box 1126, Freeport, Tex 


telescope, 
190x) 


reflecting 
(57x, 115x 


FOR SALE: 


mirror, 3 


414” 


eyepieces 


precision 
finder, 


rack-and-pinion focusing, sturdy equatorial mount 
and tripod. $55.00. George Lyons, Jr., 2601 
27th St., Parkersburg, W. Va 

SIDEREAL DRIVE for telescope or camera to 
track stars, accuré ate simple gearless design, mak« 
color tre ansparencies, complete plans, $1.00 
“Space Chart,"’ proportioned planets, sun, moon, 
and stars, also constellation maps, $1.00 & 
Mussgnug, Box 74, Bethel, Conn. 

WANTED: Questar, de-luxe model, in perfect 
condition. S$. R. Arnold, Electrical Engineering 
Research Laboratory, University of Illinois. 


Urbana, Ill 


MOU NTED 6” 
$325.00. Corre spondence 
spoon, Sumter, S. 


refractor objectives of first quality, 
invited. Earl Wither- 


unaluminized 


A BARGAIN: 12%” f/8 mirror, 
Dawes’ limit performance guaranteed. $150.00 
f.o.b. E _—- Harvard Observatory, Cam 


ass. 


bridge 38, 
MIRRORS: 10” £/8 aluminized 
mirror with 2” central hole, rack-and-pinion eye 
piece holder, precision flat and holder, $150.00 
1242”, approximately f/6.5, aluminized mirror with 
3* central hole, mirror cell mirror lacks %” 
of being fully polished, $125.00. 8” £/12 alumi 
nized mirror, precision ground, polished, and 
aluminum mirror cell, $75.00. Jimmy Dail Rouse, 


PARABOLIZED 


Corner Drug Store, Brownwood, Tex. 

FIRST $300.00 buys 4” Alvan Clark refractor, 
brass tube, finder, perfect condition, no mounting 
3” altazimuth £/15 refractor on tripod, $125.00 
8” reflector, complete, on ag able cart, equatorial | 
mount, drive, rotating head, perfect optics, photos 
available, $395.00. Florence Elias, 726 E. Wash 
ington, Appleton, Wise. 

MIRRORS PARABOLIZED, reground, completed 
Finished parabolic mirrors. High quality, low 


Zaleski, 84-30 56th Ave., Elmhurst 73, 


prices. A. 
N. Y 


introduce astro 
colleges, and 
must he 


SALES ASSISTANT wanted to 
nomical teaching devices to museums, 
cultural center developments. Applicant 


articulate, with some experience in sales field, 
and free to travel. Understanding of basic prin 
ciples of astronomy is desirable. Salary open. 
Future wide open. Send dossier to Box C, Sky 


and Telescope, Harvard Observatory, Cambridge 
38, Mass. 





| 





6” REFLECTOR, f/12, finely figured mirror giving 
good definition, finder, equatorial mount, 2 eye 
pieces, $100.00. Bill Raine, 412 Fenwick, 
Memphis, Tenn 

EOU ATORIAL MOUNT: Finest on the market 
for 6” or 8” telescopes. ¥," shafts, 5” brass | 
setting circles, slow motion both axes, ceipo 
bearings, adjustable latitude, movable tube sad 
dle, black baked-on wrinkle finish, special virgin 
aluminum alloy of high tensile strength, locking 
screws on both axles. Only $175.00 f.o.b., $5.00 
extra for crating. Quality Optics, W albridge, 
Ohio. 


astronomy as a otage Voca 
Monographs: Astronomy 
describes personal quali 


INTERESTED in 
tional and Professional 
by Freeman D. Miller 


| 
| 
| 


fications, scholastic training, and job opportuni 

ties. $1.00 postpaid. Send to Box B, Sky and 
Telescope, Harvard Observatory, Cambridge 38, | 
Mass. 


SCHMIDT'S famous moon map, 25 plates. Printed 


on 84%” x 11” sheets. $1.75 postpaid world-wide 
Scientific Book Service, 663 Franklin Ave., 
Columbus 15, Ohio 

FOR SALE: 8” flat, 8” f/4 mirror, 2” ellipse. 


Complete 8” £/8 telescope, ball-bearing mounted 
Bargain in gay Ken Smith, 15 Cedar St., 
Tilton, N. 
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SUNSPOT NUMBERS 


June 1, 144, 158; 2, 168, 163; 3, 173, 
180; 4, 168, 169; 5, 175, 159; 6, 167, 194; 
7, 134, 170; 8, 146, 145; 9, 153, 168; 10, 
140, 158; 11, 144, 140; 12, 165, 160; 13, 
175, 179; 14, 155, 159; 15, 200, 239; 1¢ 
198, 248; 17, 221, 252; 18, 265, 274; 19, 
229, 280; 20, 233, 285; 21, 221, 275; 22 
222, 260; 23, 212, 250; 24, 208, 235; 2% 
192, 210; 26, 169, 230; 27, 158, 238; 28, 
150, 190; 29, 172, 186; 30, 192, 213. Means 
for June: 181.6 American, 205.6 Zurich. 

Above are given the date, the American num- 
ber, then the Zurich number. These are observed 
mean relative sunspot numbers, the American 
computed by Dr. Sarah J. Hill from AAV sO 
Solar Division observations, the Zurich numbers 
from Zurich Observatory and its’ stations in 
Locarno and Arosa. 

Predictions of the smoothed monthly 


sunspot numbers have been supplied by 
Dr. M. Waldmeier for the coming 
months: October, 157; November, 153; 
and December, 150. 





NEW ZEALAND SUNSPOT 
NUMBERS 

The Carter Observatory, Wellington, 
New Zealand, has recently issued Solar 
Observations—Re port No. 1, summariz- 
ing systematic sunspot observations in 
New Zealand during the first quarter of 
1957. The same publication also _ lists 
monthly mean sunspot numbers for 1955 
and 1956 from New Zealand observations 
alone: 


1955 January, 26.8; February, 24.0; 
ein 5.9; April, 10.2; May, 26.8; June, 
25.7; July, 29.6; August, 39.3; September, 
44.9: October, 57.4; November, 93.1; De- 
cember, 83.5. 

1956 January, 76.6; February, 114.5; 
March, 117.3; April, 100.2; May, 111.2; 
June, 103.9; July, 117.7; August, 177.8; 
September, 168.3; October, 160.9; No- 
vember, 186.3; December, 170.3. 

1957 January, 161.9; February, 124.3; 
March, 150.9. 





VARIABLE STAR MAXIMA 

September 1, R Corvi, 121418, 7.6; 3, 
T’ Cassiopeiae, 001755, 7.8; 4, R Lyncis, 
065355, 7.9; 6, T Hydrae, 085008, 7.7; 7, 
R Centauri, 140959, 5.9; 10, RR Sagit- 
tarii, 194929, 6.6; 12, T Aquarii, 204405, 
7.9; 13, R Leonis, 094211, 17, Z Ursae 
Majoris, 115158, 6.6; 27, R Carinae, 
092962, 4.6; 30, R Ophiuchi, 170215, 

October 4, R Sculptoris, 012233, 5.8 


RU Sagittarii, 195142, 7.2; 10, TT Cephei, 
210868, 5.8. 

These predictions of variable star maxima are 
by the AAVSO. Only stars are included whose 
mean maximum magnitudes are brighter than 
magnitude 8.0. Some, but not all of them, are 
nearly as bright as maximum two or three weeks 
before and after the dates for maximum. The 


data given include, in order, the day of the month 


near which the maximum should occur, the star 
name, the star designation number, which gives 
the rough right ascension (first four figures) and 
declination (bold face if southern), and the pre- 


dicted mz agnitude. 


UN IVERSAL TIME (UT) 


TIMES used on the Observer’s Page are Greenwich 
civil or Universal time, unless otherwise noted. This 
is 24-hour time, from midnight to midnight; times 
greater than 12:00 are p.m. Subtract the following 
hours to convert to standard times in the United 
States: EST, 5; CST, 6; MST, 7; PST, 8. If 





necessary, add 24 hours to the UT before subtract- 
result is your standard time 
shown. 


ing, in which case the 


on the day preceding the Greenwich date 
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THE SUN, MOON, AND PLANETS THIS MONTH 
The sun, on the ecliptic, is shown for the beginning and end of the month. 
The moon’s symbols give its phase roughly, with the date marked alongside. 
Each planet is located for the middle of the month or for other dates shown. 
All positions are for 0" Universal time on the respective dates. 


Mercury enters the morning sky on time, with autumn commencing in_ the 


September 9th, passing rapidly from in- Northern Hemisphere and spring in the 


ferior conjunction to reach greatest Southern. 
elongation on the 25th, when it will be Mars cannot be seen, as it arrives at 
17° 52’ west of the sun. This is the most conjunction with the sun on September 


favorable morning elongation of the year, 21st. 


and for two weeks beginning on Sep- Jupiter disappears into the sunset glow 


tember 20th Mercury can be seen with carly in the month. 


little difficulty. Ruddy in color compared Saturn sets about 33 hours after the 


with the nearby stars in Leo, the planet sun in midmonth. It is visible as an ob- 
will rise just as dawn begins, somewhat ject of magnitude +0.7 in the south- 


is in Ophiuchus, about 6° north of 
Antares and moving slowly eastward. 
The ring system presents its northern 
face, with an inclination of 26° to our 
view on the 15th. 

On the evening of August 31-Septem- 
ber | there will be a close conjunction of 
Saturn and the moon, with Saturn 34’ 
south as seen from the center of the earth 
at 3:33 UT. The planet will be occulted 
for observers in the central and western 
United States; details were given on page 
504 of the August issue. 

Uranus emerges from the sun’s vicinity 
at the end of the month, and is located 
about 23° east of Delta Cancri. 

Neptune is too close to the sun to be 





to the north of the east point of the hori western sky in the early evening. Saturn — observed. E. O. 
zon. In littke more than two weeks, Mer- | 

cury’s brightness will increase more than , , 

six times, from magnitude +1.2 on Sep- A new magazine about man’s greatest adventure! 


tember 18th to —0.8 on October 3rd. 


Venus continues bright in the evening Spaceflight 


Spaceflight 


sky, setting 14 hours after the sun. Look 
for it in the southwestern heavens im- | Here, for the first time, is a new, 

popular, yet authoritative magazine on 
rockets, astronautics, and space-travel 
astronomy written especially for the 


mediately after sunset. Its magnitude is 


—3.5 on the 15th, when its telescopic disk 


will be only 14”.8 in diameter and 75-per- | layman. Issued quarterly under the 
cent illuminated. | auspices of the British Interplanetary 
Earth arrives at heliocentric longitude Society, Spaceflight has as its contribu- 


tors leading authorities throughout the 
world. It provides comprehensive cov- 
erage of space flight itself and all the 


0° on September 23rd at 7:27 Universal 


MOON PHASES AND DISTANCE associated fields which play such an 
| important part in this thrilling adven- 

First quarter September 1, 4:34 ture of mankind. 
Full moon september 9, 4:55 | The feature articles will range from 
Last quarter September 17, 4:02 simple explanations of the rocket and 
Re ccs essen) September 23 19:18 its future role in astronautics to dis- 


cussions of the artificial satellite. The 
medical aspects of space travel will be 
. : > 9).49 : 

Full moon October S, ehete covered, the uses of atomic energy, 


First quartet September 30, 17:49 


September Distance Diameter radar, the conditions and possibility of 
Apogee 8 zh 959 500 mi og" 24” a form of life on other planets; these 
; S Pha diglt rein a pee and a great many other facets of this 
erigee 23, 2D <4é;: 300 mi. 33’ 24 absorbing subject will be discussed in 

October a clear and interesting manner. 
Apogee 5, 22" 259 30) mi. 29 96” If you want to keep abreast of cur- 


rent developments in astronautics, 
z Spaceflight is the way to do it. 

MINIMA OF ALGOL 
september 3, 5:02; ‘6, cbt: 3, 22:40: 
11, 19:28; 14, 16:17; 17, 13:06; 20, 9:54; 
23, 6:43; 26, 3:31; 29, 0:20. October 1, 


a 
21:08; 4, 17:57. 





ahr nine ston fis ar SKY PUBLISHING CORPORATION 
m , gee Mpc pag he MR ge A tag Harvard College Observatory, Cambridge 38, Massachusetts 
obse times of least brightness. 





The first volume of four issues, beginning October, 1956, is now available. 
Subscription in North America: $2.50, four issues (one year); $4.50, eight issues (two 
years); $6.00, twelve issues (three years). Single sample copy, 75 cents, Send your check 
or money order directly to the exclusive distributor in North America: 


LISMEO BY THE BRNTISM INTERPLANETARY SOCIETY 
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NOW — NEW DELUXE 4” DYNASCOPE Reflector 


with ADVANCED Precision Features Offers 


You Truly — rma COMPLETE 


F.0.B. Hartford, Conn. 

Shipping Wt. 21 Ibs. 

Express charges 
collect 


\ ——o” “ ~~ $7995 


~~ Compare these advanced features with 


. 


~ any telescope at double the price! 


— €4 4-inch Parabolic Pyrex Mirror —finished to exacting specifications and guaranteed 
— 4 to perform to the Dawes’ limit for this size of instrument. Aluminized and zircon- 
v quartz overlaid to insure maximum protection and lasting use. The 4-inch mirror 

gathers 4 more light than a 32 inch mirror, 


2] NEW improved cast-iron true equatorial mounting with free-moving polar and 
declination axes complete with friction clamp on declination axis and large 
knurled brass adjustment on polar axis. Wing clamp provides quick change 
of latitude adjustment. Both axes are of 5¢ inch steel supported on four bear- 
ing surfaces. Rugged, weighs approximately 12 pounds. Mounting is guaran- 

teed for vibration-free action and necessary smoothness. 


NEW 1% inch eyepiece mount with exclusive double-draw focus and rack 
and pinion. Adjustable for three inches of travel to accommodate any eye- 
piece, negative or positive. Built-in diagonal mirror accurate to Ye-wave 
tolerance. 


Three eyepieces: 18-mm. Huygens, 9-mm. achromatic Ramsden, 7-mm. 
achromatic Ramsden, giving powers of 65X, 130X, and 167X. 


(5) 4-power achromatic finder scope with crosshairs. Extra large field of view. 
6) NEW covers for eyepiece tube and open end of the telescope itself! 
Inquire for details of con- iz) NEW bakelite tube beautifully finished in grey wrinkle enamel! 


venient Time-Payment Plan. ; 8) NEW improved hardwood folding tripod legs in natural finish. 
Chain ties provided (not shown in illustration). Sturdy, balanced, 
perfect portability. 


THE SUPERIOR 4-INCH TELESCOPE Prove it yourself at NO RISK! 


Here at last is the scientific instrument that serious amateurs have been _ formance report. Specially packed, it is ready to be set up for observation 
waiting for — with a full warranty of high accuracy at lowest cost! within a few seconds. Shipment is F.O.B. Hartford, Conn., express charges 

Now you needn’‘t spend $150 and up to be sure of high-precision observa- _ collect (weight 21 pounds). There is nothing else to buy, no added charges, 
tion. Nor do you need go to the time and trouble of building your own no extras of any kind. 
telescope to get the most value for your money. For the dollar-and-cents 
facts about the new DeLuxe 4-inch Dynascope are these: The advanced = : 
precision features are those you would want to select for yourself. But buying YOU WILL BE DELIGHTED—-OR MONEY BACK! 
them singly, as an individual, you could never beat our low price. Nor Prove to yourself—without risk—how good the new DeLuxe Dynascope 
could you hope to surpass the technical co-ordination and stability that _really is. Order it now. Try it at your own pleasure. Compare its performance 
have been engineered into this superb instrument to meet the most exacting —_ with that of any other telescope at double the cost or more. It will delight 
standards of optical and mechanical superiority ! you and exceed your every expectation—or simply return it within 30 days 

Fully achromatic, tested and proven by scientists in leading planetaria, for a full refund. But don’t delay. As you know, quality engineering of 
the new DeLuxe Dynascope comes to you complete with every part and fea- precision instruments does not permit mass production. Consequently the 
ture exactly as described and illustrated here. Each instrument is carefully supply is limited. To assure yourself of prompt delivery, send your check or 
triple-tested before shipment and is accompanied by the Inspector’s per- money order today! 


THE CRITERION MANUFACTURING COMPANY 


Manufacturers of Quality Optical Instruments 


DEPT. STD-39, 331 CHURCH ST., HARTFORD 1, CONN. TEL.: CHAPEL 7-1696 — CABLE ADDRESS: CRICO 
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STARS FOR SEPTEMBER 


The sky as seen from latitudes 30° to 
0° north, at 9 p.m. and 8 p.m., local 


time, on the 7th and 23rd o September, 





respectively; also at 7 p.m. and 6 p.m. on 
October 7th and 23rd. For other dates, 
add or subtract } hour per week. 
Cepheus, one of the least known of 
the circumpolar constellations, attains a 


ptember, 1957, SKY 


favorable observing position this month. 
Its stars form a triangle set against a 
square, with one corner of the latte1 
marked by three stars, including the fa- 
mous variable, Delta Cephei. 
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MOUNTED EYEPIECES 


The buy of a lifetime at a great 
saving. Perfect war-surplus lenses 
set in black anodized standard 
aluminum 14” O.D. mounts. 


AIRSPACED OBJECTIVES 






































MOUNTED IN ALUMINUM CELLS f/15 F.L. TYPE PRICE 
We offer the lowest priced, hand-corrected, precision, American-made astronomical 12.5 mm (%4") Symmetrical ............- $ 6.00 
objective, mounted in a black anodized aluminum cell. Our reputation has been estab- 16 mm (5¢”) Erfle (wide angle)....... 12.50 
lished over the years as the most reliable source of high quality astronomical lenses. 16 mm (5¢”) VIDIEL 4. asatclencesanssos 12.50 
18 mm (34”) SPUMIEWTICED 6 osees censuses 6.00 
‘ . ” 22 27L0 IE — Slicaneon ulate ches 6.00 

“Those in the know” BUY FROM US BECAUSE: Rats he cc 
32 mm (11%4”) GrEhOOCOMEe .cccsccceccens 12.50 
35 mm (13¢”) SHMUIMECTICEL 6 occic occas ces 8.00 
Each lens is thoroughly tested by us and is guaranteed to resolve two seconds of arc or better. 55 mm (2%@") DES A eee ae Ae 6.00 


They are corrected for the C and F lines, as is usual for visual refractors. The zonal spherical 
aberration and the chromatic variation of spherical aberration are negligible. The cell is machined 
to close tolerances so that it will fit directly over our standard aluminum tubing, eliminating any 
mounting problems. 


314” diam., 48” f.1. (uncoated).. $28.00 444” diam., 62” f.]. (uncoated). . $60.00 
Same as above with coating.... $32.00 Same as above with coating.... $69.00 


COATED 75 cents extra. 


ASTRONOMICAL MIRRORS 


These mirrors are of the highest quality, polished 
to 1%4-wave accuracy. They are aluminized, and 
have a silicon monoxide protective coating. You 
will be pleased with their performance. 


We can supply ALUMINUM TUBING for the above lenses. Dias: FL. Postpaid 

| “BIG” ACHROMATIC TELESCOPE OBJECTIVES Plate Glass 34a" an $ 915 
yrex y > 5 

We have the largest selection of diameters and focal lengths in the United States available “Nit pny 60” $25.00 


for immediate delivery. These are perfect magnesium-fluoride coated and cemented Gov't. 
surplus lenses made of finest crown and flint optical glass. Not mounted. Fully corrected. 
Tremendous resolving power. They can readily be used with eyepieces of only 14” focal 
length, thereby producing high powers. Guaranteed well suited for astronomical tele- 
scopes, spotting scopes, and other instruments. Gov’t. cost up to $100. 


AN ECONOMICAL EYEPIECE 


This mounted eyepiece has two 
magnesium-fluoride coated lenses 
29 mm in diameter. It is designed 
to give good eye relief. It has an 


Diameter Focal Length Each Diameter Focal Length Each effective focal length of 114” (8x). 
54 mm (21%") 254 mm (10”) ..... $12.50 83 mm (314”) 660 mm (26”) ..... $28.00 
54 mm (2%"”) 300 mm (11.8”) .. 12.50 83 mm (3%4”) 711. mm (28") ..... 28.00 The eyepiece cell fits a 114” tube.......... $4.50 
54 mm (2%) sao sn (13) «... 12.50 83 mm (3%4”) 762 mm (30”) ..... 28.00 , Zs 
54 mm (21%") 390 mm (15.4") ... 9,75 83 mm ae" 876 mm (34%4”) ... 28.00 Aluminum Telescope Tubing 
54 mm (21%") 508 mm (20”) .... 12.50 83 mm (314") 1016 mm (40”) ..... 30.00 OD Lp Price Per Ft. 
54 mm (21%") 600 mm (23%”) ... 12.50 102 mm © 876 mm (34%”) ... 60.00 ae Bi $1.20 
54 mm (2%”) 762 mm (30") ..... 12.50 108 mm (41%4”) 914 mm (36”) ..... 60.00 ae ee 1.75 
54 mm pig 1016 mm (40”) ...... 12.50 110 mm nry 1069 mm (421446”) .. 60.00 ay" pol 275 
54 mm (21%) 1270 mm (50”) .... 12.50 110 mm (434”) 1069 mm (42146”) .. 67.00 at 494" 2.75 
78 mm (a 381 mm (15”) ..... 27.00 128 mm (S%e")* 628 mm (2434") --- 75.00 All tubing is shipped POSTPAID. 
80 mm (3'1%") 495 mm (19! " --- 28.00 128 mm (5146”) 628 mm (2434”) .. 85.00 
81 mm (3%6”) 622 mm (2414”) .. 22.50 *Not coated Focusing Eyepiece Mounts 


@ We can supply ALUMINUM TUBING for the above lenses. @ 


Rack & Pinion Type 


The aluminum body c asting is finished in black 
crackle paint and is machined to fit all our alumi- 
num tubing. Has a chrome-plated brass focusing 


COATED BINOCULARS “CGIANT”’ 3” TELESCOPE tube, which accommodates stand: - 114” eyepieces. 























For 2's” I.D. Tubing Postpaid $12.95 
For 3144” LD. Tubing a 12.95 
For 439” I.D. Tubing ae 12.95 
REFLECTOR TYPE FOR ALL SIZE TUBING: 
; Complete with diagonal holder........ $ 9.95 
40 power Special Price $57.50 
y ee Sill ie aa Aluminum Lens Cells 
; SE ce ou rarely find an instrument like this offered x 
apes Tee mene” Tyee at so low a price. Here is another example of Black Anodized 
Jeautiful imported binoculars, precision made, at American ingenuity. Big 3” diameter achro- Cell for Lenses Cell Fits Tubing Price 
a low, low price. Above we have pictured the matic coated objective which will give need!c Dee ee aK” TD. $ 3.50 
two most popular aoe ‘i Dggean gaeng Pin sharp crystal-clear images. Focusing is 0% de 78 mm ; 3%” =“ 6.50 
design, pleasing to the eye. Complete with carry light with the micrometer spiral focusing 81 mm sie Sd 6.50 
ing case and straps. Price plus 10% Federal tax. drawtube. Light-weight aluminum construc- san oe 34" * 6.50 
F tion throughout, black crackle finish, length H0mm  * 434” 10.50 
MzR 6TVPE C. FOCUS IND. FOCUS open 22 inches, closed 17 inches. This telescope 
6x15 OPERA = $12.75 gives an upright image—it is WONDERFUL Makes a nice low-priced 
6x 30 “ZEISS” $18.75 16.75 for astronomy, SUPERB for long distances, 3X TELESCOPE ag oe Brand new i Pia 
7x35 “ZEISS” 21.25 19.25 EXCELLENT as a spotting scope. POE i sa = recent 
7x35 AMERICAN 23.50 > 
7x35 AMERIC ~ System, 13g” Achromatic 
7x35 AMERICAN “ ” Eye and Field Lens. 
WIDE ANGLE 10° 37.50 — GIANT EYEPIECE Small, compact, wt. 2 Ibs. 
7x50 “ZEISS” 24.95 22.50 WIDE ANGLE ERFLE (68° Field) Gov't. Cost $200. $9.75 
7x50 AMERICAN 32.50 oo EYEPIECE. Brand new, coated, 114” 
8x30 “ZEISS” 21.00 18.25 Y \.F.1,. Focusing mount. 3 perfect x 
10x50 “ZEISS” 30.75 28.50 achromats, 11%” aperture. $12.50 FIRST SURFACE MIRRORS c 
20x50 “ZEISS” 41.50 39.50 Size Thickness Postpaid 
WIDE ANGLE ERFLE 1%” F.F.L. Brand new; 14” x 16” 14" $10.00 
MONOCULARS contains Eastman Kodak’: s rare-earth glasses; 8” x 10” Vea 4.25 
p , sal P aperture 2”; focusing mounts; 65° field... $18.50 4” x «5” 4" 1.85 
Tan new, coatec optics, com . 
lete yskin case and nec : ‘ ‘ ax Oa" y” 1.50 
ae a pigskin case and necl 14%,” Diam. Adapter for above eyepieces. $3.95 14" : yr ha" 25 
Price Price LENS CLEANING TISSUE — Here is a_ won 
6 x 30 $10.00 7x 50 $15.00 derful Gov't. surplus buy of Lens Paper which was RIGHT-ANGLE PRISMS 
8 x 30 11.25 16 x 50 17.50 made to the highest Gov't. standards and specifi 8 mm face.....ea.$ .75 28 mm face.....ea. $1.75 
7x 35 12.50 20 x 50 20.00 cations. 12 mm face.....ea.  .75 38 mm face.....ea. 2.00 
SOD aleeba Bie Te eT ei ik adidas veedes $1.00 23 mm face.....ea. 1.25 47 mm face..... ea. 3.00 
“MILLIONS” of Lenses, etc. 
Free Catalogue 
@ 








| j e THE GLASS HOUSE 
We pay the POSTAGE — C.O.D.’s you pay _ post A A 
age. Satisfaction guaranteed or money refunded r 691 § MERRICK RD. LYNBROOK, N.Y., 


if merchandise returned within 30 days. 
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| Solve Your Entire Observatory Problem... 
aid 
00 ; pon ; 
25 | Whether your school, college, university, or govern- Laboratories offers telescopes up to 72 inches in 
85 ment institution needs a complete observatory, an aperture, while an Astro-Dome can be built up to 
50 instrument, or a dome, consult Astro-Dome and Tins- 50 feet in diameter. One letter stating your require- 
as ley Laboratories —two of America’s most famous ments will bring you exact costs. Send your inquiry 
manufacturers of astronomical equipment. Tinsley — to either organization. 
75 
0 ASTRO DOME 
- MANUFACTURING, IN Ms ey 
laboratories 





Box 217, Station A, Canton 5, Ohio 
Telephone: GLendale 3-2142 2530 Grove St., Berkeley 4, Calif. 





A 6-INCH 
UNITRON 


in Action! 

















Here is the noted Swiss am 


astronomer, Hans Arber, photograp 
ing the sun with his UNITRON 
Refractor. 


Mr. Arber, a resident of Man 
1., has been given the import 


assignment of photographing the 
mation and progress of sunspots du 
ing the International Geophysical Yi 
for the Philippines IGY National Co 
mittee. Records of his daily obse 
tions are sent for analysis to Dr. 
Waldmeier, director of the § 
Federal Observatory in Zurich, 
international co-ordinator for s@ 
research. Photographs taken by W 
Arber with his 4” and 6” UNITR@ 
are quite familiar to readers of § 
and Telescope and the Journal of 
British Astronomical Association. | 


The limited number of custom-6 


UNITRON 6” Refractors now in aet 
use are about to be joined by re ul 
production models which, like 4 
famous UNITRON 1.6”, 2.4”, 3”, 

4” Refractors, will rapidly beco 
familiar sight on the astronomig 
scene. Watch next month for | 
important announcement. 


Mr. Arber used his 6” UNITRON f 
take the photograph of the transit 
Mercury that appeared on page 
of the July, 1957, issue of “Sky 
Telescope.”” His photographs of 
solar eclipse, shown on pages 4 
and 451 of the September, 19 
issue, were taken with his UNITRO 
4” Model 166. 


See pages 552 and 553. 
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INSTRUMENT DIVISION 
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of UNITED SCIENTIFIC CO. 
BOSTON 9, MASSACHUSETTS 
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